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MEMORANDUM
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Jerry Willman ̂

Minor changes to original document

2010300074 Winnebago
Southeast Rockford Groundwater Contamination
Superfund/Technical

This memorandum is intended to amend Volume Illof the Source Control Operable Unit (OU3)
Feasibility Study Report dated September 5,2000, and shall be inserted beneath the front cover of
the report within the Bureau file and site repositories.

Following the completion of the Feasibility Study, several alternatives described within the report
have been slightly modified affecting the final cost for that alternative. Volume III Appendix D
contains detailed cost information for each alternative. Two alternatives were slightly modified and
therefore, the associated tables were modified as well. Each modified table is identified below and
attached to this memorandum.

Changes to Volume II: Appendix D

Replace Replace existing Table 7-4, Detailed Cost Estimate Table, and Comments Table with
amended tables that are attached to this memorandum.

Replace Replace existing Table 7-17, Detailed Cost Estimate Table, and Comments Table with
amended tables that are attached to this memorandum.

GEORGE H. RYAN, GOVERNOR



TABLE 7-4
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ATIVE SCS-4D REVISED 1: PARTIAL DEMOLITION, EXCAVATION, AND ON-SITE THERMAL TREATMENT

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Demolition/ Construction
Excavation / On-Site Thermal Treatment
Excavation Dewatering
Post Treatment Sampling

SUBTOTAL CONSTRUCTION COSTS (1)

$52,000
$99,000

$719,000
$532,000
$12.000

$1,414,000

Bid Contingency (15%)
Scope Contingency (15%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$212.000
$212.000
$212,000
$71,000

$2,121.000

ANNUAL OPERATING AND MAINTENANCE COSTS

General Maintenance of Thermal Treatment System __________$0

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS ' $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) w

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$2.121.000
$0
SO

$2,121,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% annual discount rate over a project life of 3 months.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4D REVISED 1: PARTIAL DEMOLITION, EXCAVATION. AND ON-SITE THERMAL TREATMENT

DETAILED COST ESTIMATE

Unit No. Unite Unit CostCOST COMPONENT

Construction;
Installation

Cost, .Costs
Annual O&M

Costs

Start-up &
Baseline

Costs

construction trader (rental and ddivwy)
moMuation

OwnoMizMon
oacon traitor

vanicto dacon station
vanida dacon aquipnwnt

hMltn and safety equipment
•Metrical powar service supply

dust control

1s
1s

•a

mo

$275
510.000
$10,000
$5,000
$10,000
$570
$4.500
$400
$230

$825
$10.000
$10.000
$5.000
$10.000
$570

$13.500
$1.200
$690

pad tor staging
temporary enclosure (rental - 8V wide by 200° long)

•xcavaton
toil treatment

badcftll and compacMn
wattr supply (10 GPM)

mo
ton
ton
ton
mo

3
12,579
4.080
12.579

3

$9.563
$5.00
$53.00
$2.00
$1,500

$28.689
$62.895
$216.240
$25.158
$4.500

$60.000

Completely tomah. install, operate, and nwnoxa sysiwn
Mil points spaced 2ff O.C

anatytcal
T4D cost (1$ GPM pnxkJDSd)

rental of (2) 21.000 ga«on tanks

Analytical for Volatile Organic Compounds (soils)
snipping and handling

In general, a bulk density of 1.5 tons/yd' was assumed for soils material
where volume of material is given in yd5.

• this conversion was used for conversion of pricing giving per ton.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS^D REVISED 1: PARTIAL DEMOLITION. EXCAVATION, AND ON-SITE THERMAL TREATMENT

DETAILED COST ESTIMATE

Start-up & l!

Baseline
Costs

Construction/
Installation

Costs
Annual O&M

CostsCOST COMPONENT Unit No. Units Unit Cost

cc i" struct en :rai'er i/entai a
mobilization

demobilization

decon traitor
vehicle decon station

vehicle decon equpmeni

haaitfi and safety equipment
etectncal power service supply

dust control

Partial Demolition
Reconstruction of Factory

moo* 112 a tiorvdemooi I izao on
pad for staging

eTporary enclosure (nental • 88' wide by 200" long)

excavation

soil
backfill and compaction

water supply (10 GPM)

Completely fbmisn. install, operate, and remove system
well points spaced 20* 0 C

analytical
T&D cost (15 GPM produced)

rental of (2| 21 GOO gallon tanks

Analytical for Volatile Organic Compounds (soils
shipping and handling

In general, a bulk density of 1.5 tons/yd1 was assumed for soils material - this conversion was used for conversion of pncmg giving per ton,
where volume of matenal is given in yd .



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS^D REVISED 1: PARTIAL DEMOLITION, EXCAVATION. AND CM-SITE THERMAL TREATMENT

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

consmjcaon trailer (rental and delivery) 1 50'x 1 2' construction trailer - S1 6S<mi delivery ̂ ee (lOOmi) - rental allowance per 1996 Means
TX3Dill2atJOr. Heavy equipment and trailers, per vendor estimate

Allowance for ira'ier and equipment demobilization
decon Trailer

venide decon station
vehicle decon equipment

nealtn and safety equipment
eiectncai power service supply

dust control

Allowance based on COM equipment rates
2Q'*20' gravel pad over 11 mil plastic wrth prywood and ;oist deck per 1996 Means
Steam cleaning and water lank per 1996 Means
Allowance based on CDM equipment rates
Based on expected electrical costs per month for mis alternative

Building Demolition, large urba mixture of material types per Means

mobilization/demobilization

pad for staging

temporary enclosure (rental - 83' wide 3y 20C long)

soil treatment

backf II and compaction

Transportation of the Indirect Heat and Volatilization unit (IHV). frontloader, and the time involved
for set-up and tear-down {vendor estimate)
Pad size approx. 20Q'x200' crushed stone or asphalt (vendor estimate)

Sprung Instant Structure - vendor estimate; constr/install costs include labor and heavy equip
Excavation cost (vendor estimate)
Vendor Estimate for Direct Fired Low Temperature Thermal Desorption (includes providing a
loader and operator to place contaminated soil into the cold feed bin and for restockpiling ;ne dean
processed soil);
Backfill and compaction of clean soil from stockpiling (vendor estimate)
10 GPM is needed for operation of the thermal treatment system (4.800 gpd if run for 8hrs/Cay),
costs based on construction site water average per 1996 Means - typical

srwet piling steel sheets, approx. 4 x 40' around penmeter of excavation: as per CDM experience

System operation 24 hourv'cayCompletely furnish, install, op«rale. and remove sys
well points spaced 20" 0 C days/week with diesel pumps

Based on CDM Expenence
Based on CDM ExperienceT4D cost (15 GPM produced)
Based on CDM Expenencerental of (2) 21.000 gallon

Analytical lor Volatile Organic Compounds (soils)

shipping and handling

Based on 1998 sample analysis costs from Midwest laboratones; samples collected on a gnd of •
sample/250cy, 1 sampling gnd per month (induing QA7QC samples)________________
Costs associated with transporting samples from sue to laooraiory twice per month



TABLE 7-17

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA 4 - LEACHATE
ALTERNATIVE SCL-4B: LIMITED ACTION / LEACHATE MONITORING / LEACHATE

COLLECTION AND TREATMENT BY AIR STRIPPING UNIT / OFF-SITE SURFACE
WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leactiate Containment System
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS '

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

S25.000
$118,000

$18,000

$161,000

524,000
532,000
524,000

$8,000

$249,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System 57,000
Granular Activated Carbon S 3 V 3 C O
Leachate Containment System Sampling and A/ialysis
(per event) 54,000
Leachate Sampling and Analysis (per event) ______55,000

TOTAL ANNUAL COSTS $47,000

REPLACEMENT COSTS m

Leachate Containment System (every 15 years) 573.OCO
Monitonng Well Replacement (every 15 years) ______529.000

TOTAL REPLACEMENT COSTS $107,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)o) $249.000
Present Worth Annual O&M Costs f<) S472.0CO

Leachate Containment System
Quarterly Sampling - years 1 through 30 5200.000

Leachate Monitoring Wells
Quarterly Sampling - years 1 and 2 537.000
Semi-annual Sampling - years 3 through 30 5106,000

Present Worth Replacement Costs 1SI _____553.000

TOTAL PRESENT WORTH $1,117,000

(1) Capital costs for construction Kerns do not include oversight fees
(2) Replacement costs include construction and oversight capital costs
(3) Capital costs represent the present worth of the given alternative
(4) The "Present Worth Annual OSM Cost" line item includes all annual costs except 'of costs per

sampling and analysis event Costs incurred for sampling and analysis are broken 3own per samplu
schedule as listed. Sampling and analysis costs are based on a 7% d'scount rate ever a
30 year projection (Based on RCRA Closure Guidelines)

(5) Present worth of replacement costs is based on a 7% annual discOLf-: -ate ani replacement o'
monitoring wells replacement and leachate collection system (mciufling

extraction wells, piping, pumps, and air stnpping unit) ever/ 15 years



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4-LEACHATE

ALTERNATIVE SCL-4B: LIMITED ACTION / LEACHATE MONITORING / LEACHATE COLLECTION AND TREATMENT BY AIR STRIPPING
UNIT / OFF-SITE SURFACE WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE

Construction/
Installation

Costs

Start-up 4
Baseline

Costs
Annual O4M

CostsUnit Cost Capital CostCOST COMPONENT

$25.000 S25.000

owarmenf Du4»ng

tupptf
errraction wwl tnsfaAaoon

ano* msltimtion
*'<*• carbon X*M/ h»»d»r pip*

fat. carton aMaVAwctor ID air onlpper pip*
•tr zfnppmg tmtmmnt unit «nsfalMion «nd nwfMlto/3

5' cmrtofi <!••/ */ stopping unit dfsc/wig* pip*

tqutptnmnt
rriKmtlmnmous

' 'n* .-non>tonng scn«duM over 30 y«an was assumed as
v«ars l 2 » quartarty s«fnp4mg Y«a^ 3 tnrov»gn 30= samt-annoal sampling (Basad txi RCflA C;osuf» GoiOiina
Th«s« costs ana incorporated tn «acn attematv«'s cost summary under 'Annual Operation and Maintenance '



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE

ALTERNATIVE SCL-4B: LIMITED ACTION / LEACHATE MONITORING / LEACHATE COLLECTION AND TREATMENT BY AIR STRIPPING UNIT I OFF-
SITE SURFACE WATER DISCHARGE / GROUNOWATER USE RESTRICTIONS

DETAILED COST ESTIMATE • COMMENTS

mc*«z»(>o/*W»mo*iSM*>n tar to Cost based on COM experience
<reafme»if6uiWng

efecfnca/svpp/y

utrtctnn *•» insOMfton experience of ei
4" diameter. stainless steel construction. 35 foot depth with 10 toot screen •

verage e»lr action well installation costs._________

4'<f*. me* connecfeo' to marn pipe

0 Q to*r stripping unit toacnate

ur stopping (nMfmenf unt Products.

Based on a 20 tool x 20 toot building - cost based on Means Building Construction Cost Data
Based on COM experience

cost based on COM

1 pump per well (2 spare) Q 1.2 to 7 gpm flow with/control box each pump -costs based on Aprtl 1998
GrundTos cost estimate
4'diameter carbon steel pipe. 10 fortlhluigm from eaon or tne 4 «fets to treatment urut(with 15%
amUngency) • cost based on COM experience__________________________
4' diameter carbon steel pipe, header pipe (with 15% contingency) for connection between each well and

treatment unit - cost based on COM experience________________________
Shallow Tray air stripper model 1321 with options -

Inc. cost estimate
cost based on April 1998 North East Environmental

6* diameter carbon steel pipe, 10 toot linkages from treatment unit to off-site surface water discharge (with
15%toacfiete asenaiye pipe coat based on COM

Cost based on COM

Based on 10 hour worn day at tne average COM labor rate of 160 for oversite personne
Based on MOMayi tol toe tor a field vehicle
Based on COM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost incurred for priority pollutants analysis: One duplicate and one blank will be

(•senate fTMtmenf system Ittontory analysis

veruov
egurpmenr

rnisceOanaous

bacfitte Itttontory uolyta

Based on 10 hour work day at the average COM labor rate of $60 (Or oversite personnel
Based on MOVday rental fee tor a field vehicle
Based on COM equipment rental rates
Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

Based on average cost incurred tor VOCs: One duplicate and one blank win be collected per 10 samples.
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Executive Summary
A risk assessment was conducted on the Southeast Rockford Source Control Operable
Unit (SCOU) study area. The study area contains four separate source areas - Areas 4,
7,9/10, and 11, A risk assessment was conducted in order to develop soil
remediation objectives for each of these four source areas. The risk assessment
followed a tiered approach, in conformance with Tiered Approach to Corrective
Action Objectives fTACO): 35 ILL.ADM.CODE PART 742. TACO is a set of State of
Illinois regulations that specify methods for developing remediation objectives and
identifying chemicals of concern. TACO also provides guidance on associated issues
such as the statistical evaluation of data, the collection and use of background data,
and the establishment of compliance points.

TACO uses a three-tiered approach to identify chemicals of concern and develop
remediation objectives for those chemicals. TACO's first tier (Tier 1) is a set of tables
listing pre-established screening values. These screening values can be used as soil
remediation objectives, or, for those chemicals with concentrations higher than the
screening values, site-specific soil remediation objectives can be calculated using the
methods and procedures described in Tier 2 or Tier 3. A combination of Tier 1 and 3
was used in this risk assessment The soil remediation objectives and conclusions
reached in mis risk assessment will be the basis for the feasibility study (study of site
remedies) so that the chemical concentration levels remaining after the remedy is in
place will meet the United States Environmental Protection Agency (USEPA)
requirements for protection of human health and the environment as described in 40
CFR 300.430 (e)(2) of the National Contingency Plan.

Three exposure pathways were considered in this assessment (1) direct contact with
soil (including ingestion and inhalation); (2) the soil component of the groundwater
ingestion pathway; and (3) ingestion of vegetables. A Tier 1 evaluation was
conducted for the direct contact with soil pathway and the soil component of the
groundwater pathway. A Tier 3 evaluation was also conducted for the soil
component of the groundwater pathway (for chemicals which exceeded Tier 1 values)
and the ingestion of vegetables pathway.

The groundwater component of the groundwater ingestion pathway was previously
addressed in the September 1995 Record of Decision (ROD). A separate risk
assessment was prepared to address that pathway.

Sampling data collected from surface and subsurface soil from each of the four source
areas were compared to the Tier 1 Exposure Route-Specific Values (ingestion and
inhalation) (ERSVs) for soil protective of residential areas and the Soil Component of
the Groundwater Ingestion Exposure Route Values (SCGVs) for Class I groundwater.
The ERSVs are protective of direct contact with soil, while the SCGVs are protective of
groundwater impacted by contaminants mat could leach from soil. As directed by
Illinois Environmental Protection Agency (EPA), it was assumed that all four source
areas were, or could become, residential areas.

Camp Drcsfer & McKee Inc. IV



Executive Summary

Because several chemicals exceeded Tier 1 objectives for soil that could impact
groundwater, Tier 3 soil remediation objectives (SRO) were developed. The SRO is
back- calculated from the Groundwater Remediation Objective (GRO) presented for
class I Groundwater in section 742, Appendix B: Table F of TACO. While most of the
GRO's are based on a hazard index of 1.0 or a cancer risk of one in one million, in
some cases, the GRO is based on a higher cancer risk. A mixtures assessment was
conducted according to the IEPA mixture rule issued under Docket C of the Illinois
Pollution Control Board (December 4,1997) to determine what the risks would be if
all of the SROs for the soil to groundwater pathway were achieved. This assessment
presented in Section 4.2, demonstrates that, in accordance with TACO, total cancer
risk associated with the SROs for the soil to groundwater pathway would not exceed
an excess lifetime risk of one in ten thousand or a hazard index of 1.0 if all SROs were
achieved.

Result of the Direct Contact Pathway

The results of the assessment of the direct contact pathway can be summarized as
follows:

1. Maximum concentrations of volatile organic compounds (VOCs) did not
exceed their respective Tier 1 values in any of the focus areas.

2. Maximum concentrations of semi-volatile organic compound (SVOCs) and
inorganics exceeded their respective ERSV Tier 1 values in all four areas.

3. Maximum concentrations of inorganic and one SVOC in area 7, benzo (a)
pyrene, were dropped from further evaluation because detected
concentrations were less than or consistent with background concentrations.
Risk associated with these chemicals are below IE-06 (one in one million)
and/ or a hazard index of 1.0.

4. Selected samples in Areas 4 (SS4-201, SS4-203, SS4-203D) and 11 (SS11-206,
SS11-207) were identified as hot spots that exceeded a Tier 1 value and the
Practical quantitation limit (PQL). Three out of four samples in Area 9/10
(SS910-101, SS910-103, SS910-104) exceeded one or more Tier 1 values. These
data are presented in Appendix B. The hot spots in Areas 4 and 11 and the
samples exceeding a Tier 1 value in Area 9/10 will be addressed in the
Feasibility Study. The Feasibility study will evaluate whether or not
additional SVOC data may be needed in the remedial design phase to better
characterize risk and the extent of contamination. Based on the results of
sampling, if necessary, remedial alternatives that address SVOCs would be
developed and evaluated. The presence of these hot spots represents a
potential exceedance of risk limits established by USEPA (a noncancer hazard
index of 1.0 and cancer risks of between one in one million and one in one

Camp Dreocr & McKce Inc.



Executive Summary

hundred thousand) and Illinois EPA (a noncancer index of 1.0 and cancer risks
of one in one million used to develop the Tier 1 values) depending on actual
exposure.

Result of the Soil to Groundwater Pathway

The results of the assessment of the soil to groundwater pathway can be summarized
as follows:

1. Several chemicals were dropped from further evaluation for the soil to
groundwater pathway because they were not detected in groundwater
(Dieldrin, carbazole and several SVOCs).

2. VOCs in surface soil in area 4 and VOCs in subsurface soil in all four areas
exceeded Tier 1 SCGV values. These VOCs were further evaluated in Tier 3.

A Tier 3 assessment was conducted for those chemicals that exceeded a SCGV and
were detected in groundwater during past sampling events at greater than 5 percent
frequency of detection. The Tier 3 assessment consisted of calculating soil
concentration protective of groundwater at a designated point of compliance

Result of the Soil Component of the Groundwater Ingestion Pathway

The results of the assessment of the soil component of the groundwater ingestion
pathway can be summarized as follows:

1. Chemicals of concern in Areas 4,7, and 11 exceed their respective SROs. Two
additional chemicals of concern in Area 11 exceed their respective saturation
concentrations, but not the calculated SRO. Risks associated with chemicals
that exceed a SRO in areas 4,7 and 11 exceed Illinois EPA cancer risk limits of
one in one million or a hazard index of 1.0.

1. All areas where detected concentrations exceeded the lower of the SRO or
saturation concentration were further evaluated in the Feasibility Study
Volumes estimates were developed for these areas for excavation or
remediation purposes.

Results of Homegrown Fruits and Vegetable Ingestion Pathway

Area 7 borders land currently used for agricultural purposes, and no current zoning
restrictions prevent conversion of some of the undeveloped portions of Area 7 to
agricultural use. For these reasons, a semi-quantitative evaluation was conducted to
determine whether the use of Area 7 for growing vegetables or fruits would result in
an unacceptable risk to human health.

Cunp Drew &McKce Inc. Vt



Executive Summary

Based on this evaluation, it is concluded that ingestion of vegetables (or fruits which
have a fresh weight consumption rate lower than vegetables, i.e., 88 mg/day) would
not result in exceedance of either a hazard index of 1.0 or a cancer risk of IE-06 (one in
one million), which are the risk limits on which the Tier 1 values are based.
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Section 1
Introduction
The Southeast Rockford Source Control Operable Unit (SCOU) study area contains
four separate source areas - Areas 4,7,9/10, and 11. A description of these areas is
provided in the Focused Feasibility Study. A risk assessment was conducted in order
to develop soil remediation objectives for each of these four source areas. The risk
assessment followed a tiered approach, in conformance with Tiered Approach to
Corrective Action Objectives (TACO): 35 ILL.ADM.CODE PART 742. TACO specifies
a three-tiered approach, and any, or all three tiers can be used. Tier 1 involves a
comparison of chemical concentrations found at the site to pre-established screening
values protective of three exposure pathways: (1) incidental ingestion of soil; (2)
inhalation of chemicals that could volatilize from soil to ambient air; and (3) the soil
component of the groundwater ingestion exposure route, i.e., leaching from soil to
groundwater that could be used for drinking water. The first two exposure pathways
will be referred to as the "direct contact" pathway. The screening values found in
Tier 1 can be used as remediation objectives, or, for those chemicals with
concentrations higher then the screening values, site-specific soil remediation
objectives can be calculated using the methods and procedures described in Tier 2 or
Tier 3. A combination of Tiers 1 and 3 were used in this risk assessment.

Chemical concentrations found at the site were compared to a combination of Tier 1
pre-established screening values, background concentrations and practical
quantitation limits (PQLs). A PQL is the level at which a chemical can be reliably
measured in the laboratory. The direct contact pathway and the soil to groundwater
ingestion pathway were both evaluated in this matter. In addition, for the soil to
groundwater ingestion pathway, Tier 3 was used to develop site-specific remediation
objects for those chemicals whose concentrations exceeded values established under
the Tier 1 assessment. Figure 1 summarizes the Tier 1 assessment that was conducted
for the direct contact pathway. Figure 2 summarizes the assessment for the soil to
groundwater ingestion pathway, which involved both Tiers 1 and 3.

Tier 3 was also used to evaluate ingestion of vegetables as part of a potential
agricultural exposure scenario for Area 7. Based on land use in this area, the close
proximity of farmland, and the absence of institutional controls, it was determined
that an agricultural scenario could not be ruled out. Exposures associated with an
agricultural scenario would be essentially the same as those associated with a
residential scenario with the addition of potential ingestion of homegrown vegetables.
Residential land use may also include ingestion of homegrown vegetables, however
the Tier 1 values do not specifically address this pathway. For this reason, this
pathway was evaluated separately as part of the Tier 3 assessment.

Camp Dresser &McKce Inc. 1*1



Tier 1 (Phase 1)

Compare to Tier 1 Values

Do
Maximum

Concentrations
Exceed
Tier!

Values?

NO Drop Chemical from
Further Assessment

(see tables 1-10)

YES

Compare to Background

Do
Site

Concentrations
^Exceed Background^

or PQL?

NO Drop Chemical from
Further Assessment
(see tables 11-14)

Tier 1 (Phase 2) YES

Calculate 95% UCL
Is 95%
UCL

Valid?

YES

NO

Conduct Additional
Statistical Tests

Calculate New 95% UCL
or Use Maximum

(see Fig. 7)

Compare to Tier 1 Values

Does
95% UCL

or Maximum
Exceed Tier 1

Values
Background
. or PQL?

NO Drop Chemical from
Further Assessment

YES

Address Contamination
in Feasibility Study
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Southeast Rockford Source Control Operable Unit
Figure 1

Tier 1 Assessment for the Direct Contact Pathway



Tier 1 Assessment

Compare to Tier 1 Values

Frequency of Detection

Do
Maximum

Concentrations
Exceed
Tier1

Values?

Drop Chemical from
Further Assessment

(see tables 1-10)

Was
Chemical

Detected at 5%
frequency of
Detection?

Drop Chemical from
Further Assessment

(see table 14)

Was
Chemical

Detected in
Groundwater?

Drop Chemical from
Further Assessment
(see table 12 & 14)

Tier 3 Assessment

Do
Maximum

Concentrations
Exceed Site Specific
SRO or Saturation

Concentration?

Is
Total

Cancer Risk
>10-4

or HI > 1.0?

Drop Chemical

Address Contamination
in Feasibility Study

Compare to SRO

COM Camp Dresser & McKee

Southeast Rockford Source Control Operable Unit
Figure 2

Tier 3 Assessment for the Soil to Groundwater Pathway



Section 2
Scope
Three exposure pathways were considered in this assessment: (1) direct contact with
soil; (2) the soil component of the groundwater ingestion pathway; and (3) ingestion
of vegetables. The groundwater component of the groundwater ingestion pathway
was previously addressed in the September 1995 Record of Decision (ROD). A
separate risk assessment was prepared to address that pathway. This assessment was
based on soil data and information collected during the Phase II Site Investigation and
the SCOU Investigation. Soil gas and groundwater data were also used to determine
the extent of contaminant migration and completeness of certain exposure pathways.

In 1993, on behalf of Illinois EPA, Camp Dresser & McKee conducted indoor and
outdoor air sampling was conducted at 18 homes in Areas 4 and 7. In general, the
chemicals and concentrations detected were typical of background conditions in
indoor and outdoor air. Providing further evidence mat indoor air concentrations did
not originate from site contamination, soil gas concentrations were below detection
limits in Area 7 beyond the immediate source area and in the portion of the site closed
to residences. In Area 4, soil gas concentrations were elevated in the vicinity of
Swebco Mfg. Inc.; however, residences in this area do not have basements. Infiltration
of soil gas to indoor air is, therefore, not problematic for these homes. Two homes
exhibited indoor air concentration above typical background concentration. At one of
these homes, the homeowner explained to an official of the Illinois Department of
Public Health that a sump located in the basement, which was likely the primary
reason for the elevated indoor air concentrations, had been plugged following the
indoor sampling event. The other home did not have a basement. For homes without
basements, chemicals detected in indoor air are not likely to be associated with
subsurface contamination. In Remedial Investigation Report Southeast Rockford
Groundwater Contamination Study (CDM, June 1994), all concentrations detected in
indoor air were found to be below risk-based concentrations.

Indoor air sampling was not conducted in Areas 9/10 and 11 because these areas are
primarily industrial/commercial. No chemicals were detected in soil gas in Area 11
in these portions of the Area closest to residences. Soil gas concentrations of total
chlorinated VOCs detected in Area 9/10 were below detection limits in those portions
of the area closest to residences. Soil gas concentrations of benzene, toluene, ethyl
benzene, and xylene (BTEX) were low to below detection limits. BTEX is ubiquitous
in soil gas due to surface runoff mat infiltrates the subsurface. The low concentrations
of BTEX detected in soil gas in Area 9/10 were likely related to surface run off and not
related to site wide contamination. For these reasons, conditions in Area 9/10 did not
warrant indoor air sampling.

Sampling data collected from surface and subsurface soil from each of the four
operable units were compared to the Tier 1 Exposure Route-Specific Values (ingestion
and inhalation) (ERSVs) for soil protective of residential areas and the Soil
Component of the Groundwater Ingestion Exposure Route Values (SCGVs) for Class I

OunpDK»cr& McKee Inc. 2-1



Section 2
Scope

groundwater. The ERSVs are protective of direct contact with soil, while the SCGVs
are protective of groundwater impacted by contaminants that could leach from soil.

As directed by Illinois EPA, it was assumed that all four source areas were, or could
become, residential areas. Currently, no land use restrictions are in place to prevent
residential development or expansion, therefore, it was necessary to employ soil
remedial objectives that would be protective of residential land use. Because the
exposure assumptions for the residential scenario are standardized, with few site-
specific modifications, there was no advantage to developing Tier 3 objectives for the
residential scenario and Tier 1 values were used.

While a city ordinance is in place prohibiting the construction of new wells, private
wells still exist within Southeast Rockford. For this reason, groundwater, beyond the
active groundwater management zones (GMZ) in each area, will be protected to
drinking water standards. Within the GMZ, active remediation will be taking place.
The edge of the GMZ will be the point of compliance for groundwater. Because
several chemicals exceeded Tier 1 objectives for soil that could impact groundwater,
Tier 3 soil remediation objectives were developed. Soil objectives were developed to
be protective of groundwater at the edge of the GMZ. As required by TACO, soil
remediation objectives protective of the groundwater pathway are back calculated
from the groundwater objective presented in Section 742, Appendix B, Table F. While
most of the groundwater objectives are based on a hazard index of 1.0 or a cancer risk
of one in one million, in some cases, the groundwater objective is based on a higher
cancer risk. A mixtures assessment was conducted according to the Illinois EPA
mixture rule issued under Docket C of the Illinois Pollution Control Board (December
4,1997) to determine risks if all of the SROs for the soil to groundwater pathway were
achieved. This assessment, presented in Section 4.2, demonstrates that, in accordance
with TACO, total cancer risk associated with the SROs for the soil to groundwater
pathway would not exceed an excess lifetime risk of one in ten thousand or a hazard
index of 1.0. if all SROs were achieved.
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Section 3
Tier 1 Assessment
TACO is a step-wise procedure for determining chemicals of concern and developing
cleanup objectives for those chemicals. While the tiered approach presents specific
methods for selecting or developing remediation objectives, detailed guidance is also
presented on associated issues such as the statistical evaluation of data, collecting and
using background data, and establishing points of compliance. The procedures used
in this assessment were derived from the TACO regulations and guidance. In
addition, Illinois EPA staffs were consulted for guidance on several issues that were
not specifically addressed in the TACO regulations. Tier 1 was conducted in two
phases. In phase 1, both the direct contact pathway and the soil to groundwater
ingestion pathway were evaluated. Phase 2 examined only the direct contact
pathway.

3.1 Tier 1 - Phase 1
Tier 1 -Phase 1 evaluates bom the direct contact pathway and the soil to groundwater
ingestion pathway. The Tier 1 assessment involved the following steps:

1. Compile sampling and analysis data collected during the Phase I and SCOU
sampling events.

2. Segregate data into surface (0-3 feet) and subsurface (>3 feet) soil samples.
Segregate subsurface data into data sets representing soil between three and ten
feet and below ten feet.

3. Summarize sampling and analysis data (range of detected concentrations,
frequency of detection).

4. Compare maximum concentrations to Tier 1 values and identify exceedances of
ERSVsorSCGVs.

5. Compare chemicals to background concentrations reported in TACO and site-
specific background.

Tables 1 through 10 summarize the soil data collected from the four source areas.
The data were segregated into three strata: (1) surface soil data (0-3 feet); (2)
subsurface soil data between three and ten feet; and (3) subsurface soil data below ten
feet. The data were segregated this way to reflect the different exposures that could
occur at different soil depths. Tables 1 through 4 present surface soil data for all four
areas; Tables 5 and 6 present subsurface soil data between three and ten feet for Areas
4 and 7. No subsurface soil samples between three and ten feet were collected from
Areas 9/10 and 11. Tables 7 through 10 present subsurface soil data below ten feet for
all four areas. Consistent with TACO guidance, residential exposure to soil could
occur from the surf ace to a depth of ten feet. Surf ace soil data and subsurface soil
data above ten feet were compared to the Tier 1 ERSVs as well as to theSCGVs for the
protection of residential areas and Class I groundwater. Subsurface soil data below
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Table 1
S.E. Rockford Source Area Risk Assessment - Area 4 Surface Soil

Parameter

VbtiM* Onttnle* ruoAo)
MelhyleneCrilcnde
1 ,2-Dchloroethene (total)
1.2-Oichloroethane
1.1.1-ThdHoroethene
U-OJchtarapropene
frichloroettwne
Toluene

Semrvolitflk Orparric* fao/tal
Naphthalene
2-Methylnaphmalene
Acenaphthene
frbenzofuran
Fluorena
Phenanthrena
Anthracene
Can>an>le
Di-n-Butylphthalale
Fkjcnmhene
Pyrene
Butyfcenzytphlhalate
BenzofaJanfnraceiM
Chryiene
bis(2-€thytiexyl)Phthatate
DMvOctyl PhthaMa
Benzo (b) nuo/antnene
Benio (k) HuoranUwne
Benro (•) fynm
Ideno (1 .2.3-cO) Pyrene
Dibtnio (ijt) Antnracene
Benzo (g.h.i) Pen/tone

deke-eHC
Aktrn
Hepuchlor epoxO*
Endoiulranl
DwWrri
4.4--OOE
Endnn
Endotufanl
4.4-000
4.4--DDT
Methoxycntar
indnhketone
indivt aldahyde
alpha-Cnlordane
gamma-Chlordane
Arodar-1254
Arodor-1260

Aluminum
AnUnony
Anenfc
terium
BeryMimi
Cadmium
Calcium
Chromium
2oba*
Copper
ron
Lead
Magnesium
ManganeM
Nickel
Potattium
Selenium
Srfver
Sodun
Thakun
Vanedun
Zinc
Cyanida

Range d Detected
Concvntf 8t ions

12 - 18
3 -3

17 -17
7 - 110
1 -2

25 - 25
3 - 11

49 -260
58 - 120

850 - 960
420 -550
720 - 920
150 - 16.000
50 - 1.000
48 - 1,400
51 - 100
44 - 12.000
45 - 5.000
60 - 180
53 - S.tOO
72 - 5.900

300 -9.000
67 -67
67 - 11.000
70 - 11.000
97 - 1.100
75 -620
41 -410
56 - 70

0 095 - 0 29
0 29 - 0 39
0 5 2 - 2
013 -013
0 29 - 3 9
0 63 - 3 9
061 -061
02 - 04

013 -43
37 -22
12 -26
0 3 - 0 3 4

0 33 - 17
02 -39
11 -27
84 • 49
100 - 100

2.550 - 11.500
7.3 - 76
28 - 6.7
27 - 216

0.28 - 0.7
0 43 - 74

2,590 - 131.000
54 - 57 5
2 8 - 6 2
78 - 148

7.390 • 13.600
151 - 112

1.530 - B3.700
264 - 592
6.6 • 18.8
296 - 1140

092- 12
0.94 - 0 94
70 8 - 279

1.3 - 2.4
9.9 - 294
34 - 742

023 -48

Proportion of Swiptes
Wth Detections

2 / 8 (25%)
1 / (13%)
1 / (13%)
2 / (25%)
2 / (25%)
1 / (13%)
2 / a (25%)

3 / 8 (38%)
3 / (38%)
2 / (25%)
2 / (25%)
2 / (25%)
5 / (63%)
4 / (50%)
4 / (50%)
5 / (63%)
8 / (100%)
7 / (88%)
3 / (38%)
5 / (63%)
7 / (88%)
8 ' 8 (100%)
1 1 8 (13%|
8 / 8 (100%)
8 / 8 (100%)
5 / 8 (63%)
4 / B (50%)
4 / 8 (50%)
2 / 8 (25%)

3 / 8 (38%)
2 / 8 (25%)
3 / 8 (38%)
1 1 8 (13%)
5 / 8 (63%)
4 / 8 (50%)
1 / 8 (13%)
3 / 8 (38%)
6 / 8 (75%)
4 / 8 (50%)
5 / 8 (63%)
2 / 8 (25%)
5 1 8 (63%)
6 / (75%)
2 / (25%)
4 / (50%)
1 / (13%)

B / (100%)
2 / (25%)
8 ' (100%)
8 / (100%)
B / (100%)
7 / (88%)
a / (100%)
8 / (100%)
8 / (100%)
8 / (100%)
8 / (100%)
B / (100%)
8 / (100%)
8 / (100%)
a / (100%)
a / (ioo%>
4 / (50%)
1 / (13%)
8 / (100%)
7 / (68%)
8 / (100%)
8 / (100%)
4 / 8 (50%)

Surface Sod - Area 4
Re*dennal Set Objective

(Lower of rihaVinga»)

13000
780.000 (3)

400
1 200 000

9.000
5.000

650.000

3.100000
NA

4.700.000
NA

3.100.000
NA

23000.000
32000

2300.000
3.100.000
2.300.000
930.000

900
88.000
46000

1.600.000
900
900
90
900
90
NA

NA
40
70

470000
40

2.000
23.000
470.000
3000
2.000

390.000
23.000
23.000

500
500

1.000
1.000

NA
)l
04

5.500
0 1
71
NA
270

.1.700
2.900
NA
400
NA

J.700
1.600
NA
}«0
390
NA
63
SSO

23.000
1.600

SmlCompOMMafCW
IncnrxHi Rouw V.lua

20
400
20

2000
30
60

12.000

84.000
NA

570.000
NA

560.000
NA

12.000.000
600

2.300.000
4.300.000
4.200.000
930.000
2.000

160000
3600.000
10.000.000

5000
49000
8.000
14.000
2.000

NA

NA
500
700

18000
4

54.000
1.000
18.000
16.000
32.000
160000

1.000
1.000
10.000
10.000

NA
NA

Background

297
297
297

297
446
195

809
670

401
431

539
301
389
317
297
329

9500
4

72
110
06
06

93OO
162
89
20

15900
36

4820
636
18

1268
OS
06
130
03
25
95
05

Notes:
NA * Criterion not available.
(1) Bold Italicized values exceed human health criterion or groundwater protection criterion Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the Illinois Register, Title 35, Subtitle G, Chapter I, Subchapter f. Part 742. (1) Appendix B. Table A: Tier 1

Soil Remediation Objectives for Residential Properties. The lower of the Ingestion or Inhalation exposure route specific values
was used. (2) Appendix A. Table G: Concentration of Inorganic Chemicals in Background Soils, and (3) Site-specific background

concentrations for PAHs.
(3) Standard for cis-1,2-DCE used for 1,2-Dichloroethene



Table 2
S.E. Rockford Source Area Risk Assessment - Area 7 Surface Soil

Parameter

VofatOe Orpan/u /up/kpl
Metnyf ene CMortde
Acetone
1.1-Dichloroethane
1.2-Dichloroethene (total)
1.2-DcWoroethane
1.1.1-Trichloroethane
Trichloroethene
retracMoroethene
1 . 1 ,2.2-Tetnchloroethane
Toluene

Samfiralatffe Orpan/es (uf/kff
Isophocone
Fluorantttene
p» — — _ryrane
bis(2-Ethylriexyl)Ptithalata
Benzo (•) Pynn»

Pmmtlcldf* A PCS* luqfiuA
DMdrln
4.4-DDE
Endosulfann
4,4'-DDT
Enorin 8 loony 00
pmma-CrUordan*
Arodor-1260

fnorpan/es (maJKft
Aluminum
Antimony
Antnle
Barium
BtryHUnu
Cadmium
Calcium
Chromium
Cobalt
Copper
Iran
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siver
Sodium
Thallium
vanadium
Zinc
Cyanide

Surface Sod Area 7
Range of Detected

Concentrations

4 - 33
8 - 62
B- 8

220 - 220
7 - 8
5 • 40
4 - 140
5 - 400

12 - 12
1 - 7

150 - 150
42 - 42
37- 37
46 - 570

170 - 170

5.3 - 36
13- 13
15- IS

58 - 35
5.1 - 33
20- 20

450 - 450

8.630 - 15.800
9.4 - 12.7
3.6 - «.«

41.6 - 260
0.13 - O.tt

1.6 - 1.6
929 - 27,100
10.1 - 55.1
5.2 - 11.3
7.6 - 148

10.600 - 19,200
9.7 - 217

1.400 - 17.400
292 - 698

0.06 - 2.2
7.3 - 49.1
800 - 1.550

0.92 - 1.4
1.4 - 1.4

26.7 - 178
1.9 • 2.1

19.2 - 36.4
31.3 - 177
0.25 - 2.9

Proportion of Samples
WHh Detections

7 / 12 (58%)
6 / 12 (50%)
1 / 12 (8%)
1 / 12 (8%)
2 / 12 (17%)
3 / 1 2 (25%)
2 / 12 (17%)
4 / 1 2 (33%)
1 / 12 (8%)
4 / 1 2 (33%)

1 / 12 (8%)
1 / 12 (8%)
1 / 12 (8%)

12 / 12 (100%)
1 / 12 (8%)

3 / 1 2 (25%)
1 / 12 (8%)
1 / 12 (8%)
3 / 1 2 (25%)
4 / 12 (33%)
1 / 12 (8%)
1 / 12 (8%)

12 / 12 (100%)
7 / 1 2 (58%)

12 / 12 (100%)
12 / 12 (100%)
12 / 12 (100%)
1 / 12 (8%)

12 / 12 (100%)
12 / 12 (100%)
12 / 12 (100%)
12 / 12 (100%)
12 / 12 (100%)
12 / 12 (100%)
12 / 12 (100%)
12 / 12 (100%)
3 / 12 (25%)

12 / 12 (100%)
12 / 12 (100%)
8 / 1 2 (67%)
1 / 12 (8%)

12 / 12 (100%)
2 / 12 (17%)

12 / 12 (100%)
12 / 12 (100%)
6 / 12 (50%)

Residential Sot Objective
(Lower of inhsl/inoei)

13.000
7.800.000
1.300.000

780.000 (3)
400

1.200.000
1 .200.000
11.000

NA
650000

4.600.000
3.100.000
2.300.000

46.000
90

40
2.000

470.000
2.000

23.000 (4)
500

1.000

NA
3 1
04

5.500
0 I
78
NA
270

4.700
2.900
NA
400
NA

3.700
10

1.600
NA
390
390
NA
6

550
23.000
1.600

Soil Component of GW
Ingestion Route Values

20
16.000
23.000

400
20

2.000
2.000
60
NA

12.000

8.000
4.300.000
4.200.000
3.600.000

8.000

4
54.000
18.000
32.000
1.000
10.000

NA

Background

809
670

389

9.500
4

72
110
059
06

9.300
162
64
196

15.900
36

4.820
636
006
18

1.268
0.48
055
130
0.32
2S.2
95

0.51

Notes:
NA » Criterion not available.
(1) Bold italicized values exceed human health criterion or groundwater protection criterion. Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the Illinois Register, Title 35. Subtitle G, Chapter I. Subchapter f. Part 742. (1) Appendix B. Table A: Tier 1

Soil Remediation Objectives for Residential Properties. The lower of the Ingestion or Inhalation exposure route specific values
was used. (2) Appendix A. Table G: Concentration of Inorganic Chemicals in Background Soils; and (3) Site-specific background

• concentrations for PAHs.
(3) Standard for tis-1.2-DCE used for 1.2-Oichloroethene (total).

• (4) Standard for endrin used for endrin aldehyde.



Table 3
S.E. Rockford Source Area Risk Assessment - Area 9/10 Surface Soil

Parameter

Volatile Oryanics (uy/Ky)
Methytene Chloride
Toluene

,Semhfolatile Oryanics (up/Kg)
JNaphmalene
p-Methylnaphthalene
Acenaphthene
Dibenzofuran
jFluorene
Phenanthrene
Anthracene
Carbazole
|Di-n-Butylphthalate
Fluoranthene
Vyrene
Butylbenzylphthalate
iSenzofaJaniftracent
Chrysene

'bis(2-Ethylnexyl)Phttialate
Benzo (b) Fluoranthene
jBenzo (k) Fluoranthene
Benzo (a) Pyrern
'httteno (1.2.3-cd) Pyrene
Benzo (g.h.i) Perytene

teirf*s A PCBs (uy/Ky)
ink* epoxide

Dieldrto
4.4MDDE

k .̂ -DDD
.4'-DDT

gamma-Chlocdane
Arodor-1254

llnoroanlcs ltno/Ko\
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
.Chromium
Cobalt
"Copper
Iron
lead
Magnesium
Manganese
Nickel
.Potassium

Vanadium
Zinc

jCyankJe

Range of Detected
Concentrations

2 -3
11 - 11

320 - 320
250 • 250
200 - 350
190 - 190
190 - 340
400 - 3.600
55 -640
59 - 530

1,200 • 1.600
650 - 4,800
580 - 4.200
60 -660

330 - 2,300
310 -2,100
130 - 7,400
420 - 2,000
220 - 890
260 - f.700
230 - 1.300
270 - 1,400

2.5 - 2.5
4.1 - 54
17 - 17

7.1 -7.1
7 -41
2 -2

30 -30

2.550 - 8.860
28 - 6.2
27 - 119

0.35 - 0.7
0.43 - 1.2

2,590 - 131.000
5.4 -15.4
2.8 - 6.2
7.8 - 148

7,390 - 13.600
15.1 - 112
1530 - 83.700
264 - 592
6.8 - 13.8
296 -856

70.8 - 279
9.9 - 26.1
34 -742

0.23 - 0.46

With Detections

2 / 5 (40%)
1 / 5 (20%)

1 / 4 (25%)
1 / 4 (25%)
2 / 4 (50%)
1 / 4 (25%)
2 / 4 (50%)
4 / 4 (100%)
4 / 4 (100%)
4 / 4 (100%)
2 / 4 (50%)
4 / 4 (100%)
4 / 4 (100%)
2 / 4 (50%)
4 / 4 (100%)
4 / 4 (100%)
4 / 4 (100%)
4 / 4 (100%)
4 / 4 (100%)
4 / 4 (100%)
4 / 4 (100%)
4 / 4 (100%)

1 / 4 (25%)
2 / 4 (50%)
1 / 4 (25%)
1 / 4 (25%)
2 / 4 (50%)
1 / 4 (25%)
1 / 4 (25%)

6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
5 / 6 (83%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
3 / 6 (50%)

Surface Soils - Area 9/10
Residential Soil Objective

(Lower of inges/inhal)

13.000
650.000

3.100.000
NA

4.700.000
NA

3.100.000
NA

23.000.000
32.000

2.300.000
3.100.000
2.300.000
930.000

900
88.000
46.000

900
900
90
900
NA

70
40

2,000
3.000
2.000
500

1,000

NA
0.4

5500
0.1
78
NA
270
4700
2900
NA
400
NA

3700
1600
NA
NA
550

23000
1600

Soil Component of GW
Ingeslion Route Values

20
12.000

84.000
NA

570.000
NA

560.000
NA

12.000.000
600

2.300,000
4.300,000
4.200.000
930.000
2.000

160.000
3.600.000

5.000
49.000
8.000
14.000

NA

700
4

54.000
16.000
32.000
10.000

NA

Background

297
297
297

297
446
195

809
670

401
431

539
301
389
317
329

*

9.500
7.2
110
0.59
0.6

9.300
16.2
8.9
19.6

15.900
36

4.820
636
18

1.268
130
25.2
95

0.51

JMOTES:
NA = Criterion not available.

- X1) Bold Italicized values exceed human health criterion or groundwater protection criterion. Chemicals will be further evaluated
in Tier 1 Phase 2 or Tier 3.

(2) Values were compared to the Illinois Register, Title 35, Subtitle G, Chapter I, Subchapter f. Part 742. (1) Appendix B. Table A: Tier 1 Soil
Remediation Objectives for Residential Properties. The lower of the Ingestion or Inhalation exposure route specific values

(2) Appendix A, Table G: Concentration of Inorganic Chemicals in Background Soils; and (3) Site-specific background concentrations for PAHs
(3) Standard for chlordane used for gamma chlordane.



Table 4
S.E. Rockford Source Area Risk Assessment - Area 11 Surface Soil

Parameter

VolMli* Orainlci (ua/Kat
NoHta

SemfenfaMe OrpinJei Aia/Ko)
NapMhalana
2-MethykupMhalene
Acertaprdhene
Dibenzofuran
Fknrene
Phenanthrcne
Anthracene
CarfeazoM
Dt-o-Butytphtrialate
KiOfaVitttcno

Pyiane
Butyfcenzytphthalate
Senzofajaflinracene
Cfwytene
bis<2-E1hvlhexyl)Pnthalate
Di-n-Octyl Phthelate
Bwiro (t>) Ruonathfitf
Banzo W Ftoorenehene
tonzo (*) Pynm
fndeno (1,2.3-fd) Pynn*
Dibenzo (a.h) Anthracene
Benzo (g.h.i) Perytene

Ftoufektex X PC-Bs fua/Kal
deMDHC
lepUKnlor

Akfefei
Heptachtorepoxide
EndosuNanl
OMMn
4.4--ODE

n̂dnn
EndosuHanll
4.4--ODD
4.4--OOT
MtttoxycMor

Endrin ketone
Endrin aUehyda
alptu>CNordane
ganvna-CMordane
Aroaor-1254
Aroclor-1260

Inarpxnirs Imtf/Ka\
Aluminum
Antimony
Arveruc
Barium
Beryftfcim
Cadmium
Calcium
«hromuni

Cofeatt
^̂ MIM•"••IV^
Inn
Lead
Magnesium
MangaiwM
Marcury
Nickel
Potassium
Selenium
Sodwm
TlMHura
v-anadkim
Zinc
Cyanide

Surface Soli - Area 1 1
Range of Oetedeo

Concentrations

42 • 15.000
45 -45
70 • 39.000
57 • 33.000

130 - 47.000
54 • 370.000

160 • 93.000
65 - 87,000
94 • 5.200

110 -440.000
57 - 430.000
44 - 44
69 - 200.000
52 - 240.000

880 - 40.000
66 - 100
86 - 220.000
46 - 130,000
96 - 150,000
63 - 120,000
70 - 70

2.000 - 120.000

0.24 - 0.38
13 -13

0.69 • 23
0 54 - 24
0.64 - 0.64
0.11 - 10
0.79 - 35
068 - 12
0 36 - 3.2
0.34 - 12
0.94 - 0.94
4.6 -30
1.1 - 11

0.47 - 9.7
035 - 120

3 - 180
31 - 530

350 -450

2.550 - 8.860
0.52 - 0 55
2.8 - (.2
27 - 119

0.35 - 0.7
0.43 -1.2

2.590 - 131.000
5.4 - 15.4
2.8 - 6.2
7.8 - 148

7.390 - 13.600
15.1 - 112

1.530 -83.700
264 - 592
0.08 - 0.08
8.8 - 13.8
296 -856
0.92 - 1.1
70.8 - 279
1.3 - 2.4
9.9 - 26.1
34 -742

0.23 - 0.48

Proportion of Samples
WUh Detections

2 / 7 (29%)
1 1 7 (14%)
2/7 (29%)
2 / 7 (29%)
2 / 7 (29%)
7 / 7 (100%)
2 / 7 (29%)
2 / 7 (29%)
5 / 7 (71%)
7 / 7 (100%)
4 / 7 (57%)
1 / 7 (14%)
7 / 7 (100%)
7 / 7 (100%)
7 / 7 (100%)
2 / 7 (29%)
7 / 7 (100%)
7 / 7 (100%)
3 / 7 (43%)
3 / 7 (43%)
1 / 7 (14%)
2 / 7 (29%)

2 / 7 (29%)
1 / 7 (14%)
2 / 7 (29%)
2 1 7 (29%)
1 / 7 (14%)
6 / 7 (86%)
2 / 7 (29%)
2 / 7 (29%)
2 / 7 (29%)
3 / 7 (43%)
1 / 7 (14%)
5 / 7 (71%)
2 / 7 (29%)
3 / 7 (43%)
6 / 7 (86%)
2 / 7 (29%)
4 / 7 (57%)
2 / 7 (29%)

6 / 6 (100%)
2 / 7 (29%)
6 1 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
5 / 6 (83%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 1 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
6 / 6 (100%)
2 / 7 (29%)
6 / 6 (100%)
6 / 6 (100%)
3 / 8 (50%)
6 / 6 (100%)
6 / 6 (100%)
6 / 8 (100%)
6 / 6 (100%)
3 / 6 (50%)

Residanaal Sol Objective
(Lower of inoes/kihal)

3.100.000
NA

4.700.000
NA

3.100.000
NA

23.000.000
32.000

2.300.000
3.100.000
2.300,000
930.000

900
88.000
46.000

1.600.000
900
900
90
900
90
NA

NA
100
40
70

470.000
40

2.000
23.000

470.000
3.000
2.000

390.000
23.000
23.000

500
500

1.000
1.000

NA
31
0.4

5.500
0.1
78
NA
270

4.700
2.900
NA
400
NA

3.700
10

1.600
NA
390
NA
3

550
23.000
1.600

Sol Component of GW
Ingeslion Route Values

84.000
NA

570.000
NA

560.000
NA

12.000.000
BOO

2.300.000
4.300.000
4.200.000
930.000
2.000

160.000
3.600.000
10.000.000

5.000
49.000
8.000
14.000
2.000
NA

NA
23.000

500
700

18.000
4

54.000
1.000
18.000
16.000
32.000
160.000
1.000
1.000
10.000
10.000

NA
NA

Background

297
297
297

297
446
195

809
670

401
431

539
301
389
317
297
329

9.500
40
72
110
0.59
0.6

9.300
16.2
89
19.6

15.900
36

4.820
636
0.06
18

1.268
0.48
130
0.32
25.2
95

051

oMction criterion. Chemicals *M be evaluated

NOTES:
NA -Criterion not available.
(1) BoM HaUdzetf value* exceed human health criterion or ground*

in Tier 1 Phase 2 or Tier 3.
(2) Value* were compared to (he Mnoi* Register. Title 35. Subtitle G. Chapter I. Subchapter f. Part 742. (1) Appendix B. Table A: Tier 1 Soil

Rerr«Sab«i Objectives tor ResJdental Properties. The tower of the Ingeslion or Inhalation exposure route spetifc values
m Appendix A. Table G: Concentration of Inorganic Chemical* m Background Soils: and (3) Site-specific background concentrations tor PAHs
(3) Standard for endosulfan used tor endosulfan H.
(4) Standard for endrin used tor endnn keytone and endrin aldehyde.
(5) Standard for chkxdane used tor alpha and gamma chtordane.
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Table 5
S.E. Rockford Source Area Risk Assessment - Area 4 Subsurface Soil: Above 10 Feet

Parameter

Volatile Organics (ug/Kg)

Semivolatile Organics (ug/Kg)

Pesticides & PCBs (ug/Kg)
gamma-BHC (Lindane)
Endosulfan II
4,4'-DDD

Subsurface Soil - Area 4
Range of Detected

Concentrations

ND

ND

0.12 - 0.12
0.22 - 0.22
0.24 - 0.24

Proportion of Samples
With Detections

1 / 1 (100)%
1 / 1 (100)%
1 / 1 (100)%

Residential Soil Objective
(Lower of inhal/inges)

NA
470,000

3,000

Soil Component of GW
Ingestion Route Value

NA
18,000
16,000

Notes:
NA = Criterion not available.
No exceedances.
(1) All samples collected above 10 feet.
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Table 6

S.E. Rock ford Source Area Risk Assessment * Area 7 Subsurface Soil: Above 10 Feet

Parameter

Volatile Organlcs (tig/Kg)
Methylene Chloride
Acetone
Carbon Disulfide
1.1-Dichloroethene
1,1-Dichloroethane
1,2-Dlchloroethene (total)
1, 1, 1-Trichloroethane
Trichloroethene
1,1.2-Trichloroethane
Tetrachloroethene
Toluene
Ethylbenzene
Styrene
Xylene

Semlvolatlle Organlcs fug/Kg}
Naphthalene
2-Methylnaphthalene
2,4-D/n/trofo/uene
Diethylphthalate
Fluorene
Phenanthrene
Di-n-Butylphthalate
bis(2-Ethylhexyl)Phthalate

Pesticides & PCBs (ug/Ka)
Heptachlor epoxide
Aroclor-1254

Subsurface Soil - Area 7
Range of Detected

Concentrations

6 - 6
10 - 8.400
2 - 2
3 - 3

39-39
5 - 49,000

11 -360,000
3 - 24,000
4 -4

29 - 770,000
1 - 23,000
2 - 26,000

1,600 - 1,600
1 1 - 210,000

1,000 - 15,000
1,100 - 10,000
1,500 - 7,500

33-33
130 - 130
140 - 140
49 - 2,100

110- 1,200

3.3 - 3.3
480 - 480

Proportion of Samples
With Detections

1 / 4 (25)%
3 / 4 (75)%
1 / 4 (25)%
1 / 4 (25)%
1 / 4 (25)%
2 / 4 (50)%
4 / 4 (100)%
4 / 4 (100)%
1 / 4 (25)%
4 / 4 (100)%
3 / 4 (75)%
3 / 4 (75)%
1 / 4 (25)%
3 / 4 (75)%

2 / 3 (67)%
2 / 3 (67)%
1 / 3 (33)%
1 / 3 (33)%
1 / 3 (33)%
1 / 3 (33)%
2 / 3 (67)%
2 / 3 (67)%

1 / 3 (33)%
1 / 3 (33)%

Residential Soil Objective
(Lower of inhal/inges)

13,000
7,800.000
720,000
700.000

1.300,000
780000 (3)
1,200,000

5,000
310,000
11,000

650,000
400,000

1,500,000
160.000.000

3,100,000
NA
900

2,000,000
7,100,000

NA
2,300,000

46,000

70
1,000

Soil Component of GW
Ingestion Route Value

20
16,000
32,000

60
23,000

400
2,000

60
20
60

12,000
13.000
4,000

200,000

84,000
NA
0.8

470,000
560,000

NA
2.300,000
3.600,000

700
NA

Notes:
NA = Criterion not available.
(1) Bold Italicized values exceed human health criterion or groundwater protection criterion. Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the Illinois Register, Title 35, Subtitle G, Chapter I. Subchapter f. Part 742 (1) Appendix B, Table A: Tier

Soil Remediation Objectives for Residential Properties The lower of the Ingestion or Inhalation exposure route specific values
was used.

(3) Standard for cis-1,2-Dichloroethylene used for 1,2-Dichloroethene (total).
(4) All samples collected above 10 feet.



Table 7
S.E. Rockford Source Area Risk Assessment - Area 4 Subsurface Soil: Below 10 Feet

Parameter

Volatile Organics (ug/Kg)
Methylene Chloride
Acetone
1 , 1, 1-Trichloroethane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene

Semivolatile Organics (ug/Kg)
Naphthalene
2-Methylnaphthalene
Phenanthrene
bis(2-Ethylhexyl)Phthalate

Pesticides & PCBs (ug/Kg)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Endosulfan I
4.4'-DDE
Endosulfan II
4,4'-DDT
Methoxychlor
Endrin aldehyde

Subsurface Soil - Area 4
Range of Detected

Concentrations

4 . 4
5 - 9
2 - 570,000
2 - 2
1 - 1
2 - 41
2 - 2

470 - 3,000
1,600 - 1.600

580 - 580
23 - 260

2.8 - 4
5.9 - 5.9
1.8 - 1.8

0.14 - 1.6
1.6 - 5.2
2.3 - 2.3
5.6 - 5.7

0.21 - 0.34
0.17 - 0.44
0.59 - 0.59

3.7 - 3.7
0.78 - 1.5

Proportion of Samples
With Detections

1 / 25 (4%)
4 / 25 (16%)
7 / 25 (28%)
1 / 25 (4%)
1 / 25 (4%)
4 / 25 (16%)
3 / 25 (12%)

2 / 8 (25%)
1 / 8 (13%)
1 / 8 (13%)
4 / 8 (50%)

2 / 8 (25%)
1 / 8 (13%)
1 / 8 (13%)
2 / 8 (25%)
2 / 8 (25%)
1 / 8 (13%)
2 / 8 (25%)
3 / 8 (38%)
4 / 8 (50%)
1 / 8 (13%)
1 / 8 (13%)
2 / 8 (25%)

Soil Component of GW
Ingestion Route Value

20
16.000
2,000

30
60

12.000
1.000

84.000
NA
NA

3,600,000

NA
NA
NA
NA

23.000
500

18,000
54,000
18,000
32,000
160,000

1.000

Notes:
NA = Criterion not available.
(1) Bold italicized values exceed groundwater protection criterion. Chemicals will be further e

in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the Illinois Register, Title 35, Subtitle G, Chapter I, Subchapter f,

Soil Remediation Objectives for Residential Properties.



Tables
S.E. Rockford Source Area Risk Assessment - Area 7 Subsurface Soil: Below 10 Feet

Parameter

Volatile Organics (ug/Kg)
Methytene Chloride
Acetone
1.1-Dichloroethene
1,1-Dictiloroettiane
1,2-Dichloroethene (total)
Chloroform
1 ,2-Dlchloroethane
2-Butanone
t.f.f-THcWoroetfiwie
Trichloroethene
1,1,2-Trtchloroethtn*
Benzene
4-Methyl-2-Pentanone
fetrac/i/oroetfiene
Tb/uent
Chlorobenzene
Ethylbenzene
Styrene
Xytene

Semivolalits Onsanics (uo/Ko)
4-Methylphenol
Isophorone
Naphthalene
2-Methylnaphihalene
2,4-Dinitrotoluene
Diethylphthalate
Fluorene
Phenanthrene
Anthracene
Oi-n-Butylphthalale
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalale
Di-n-Octyl Phthalale

Pesticides A PCBs tun/Kg)
alpha-BHC
gamma-BHC (Lindane)
Heptachkx
AJdrin
Heptachlor epoxide
Dieldrin
4.4'-ODE
Endosulfan II
4.4--OOO
Endosulfan sulfate
4.4--DDT
Methoxychtor
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Aroctor-1232
Arodor-1242
Arodor-1254
Arodor-1260

Range of Detected
Concentrations

12 - 12
8 - 140
4 - 1.300
2 - 2.900
1 - 47,000

570 - 570
2 - 180

13 - 1.500
1 - 460,000
2 - 130,000

460 - 460
220 - 220

3 - 82
1 - 260,000
1 - 23,000

1.600 - 1.600
1 - Jf.OOO
0 - 0
2 - 190.000

31 - 31
880 - 880
31 - 13.000
35 - 7,300
0 - 0

21 - 1.800
0 - 0

35 - 43
43 - 43
28 - 1.700
22 - 22
24 - 24
44 - 630
22 - 29

0.28 - 0.28
0.68 - 0.68
0.13 - 0.13

15 - 15
2.8 - 2.8
2.1 - 2.1

0.35 - 12
6.2 - 6.2

1 - 1
0.33 - 0.33

4 - 4
4.4 - 33
1.7 - 1.7
9.8 - 9.8
1.3 - 1.3

250 - 490
21 - 170
5.6 - 2.500
58 - 58

Subsurface Soil - Area 7
Proportion of Sample*

With Detections

1 / 52 2%
13 / 52 25%
3 / 5 2 6%

13 / 52 25%
29 / 52 56%

1 / 5 2 2%
4 / 52 8%
2 / 5 2 4%

36 / 52 69%
24 / 52 46%
1 / 5 2 2%
1 / 5 2 2%
4 / 52 8%

34 1 52 65%
29 / 52 56%

1 / 5 2 2%
18 / 52 35%
0 / 52 0%

23 / 52 44%

1 / 27 4%
1 / 2 7 4%
8 / 27 30%
6 / 27 22%
0 / 2 7 0%

12 / 27 44%
0 / 27 0%
2 /,27 7%
1 / 2 7 4%

22 /27 81%
1 / 2 7 4%
1 / 27 4%

20 / 27 74%
3 / 2 7 11%

1 / 2 7 4%
1 / 2 7 4%
1 /27 4%
1 / 2 7 4%

/27 4%
/27 4%

2 / 27 7%
/27 4%
/27 4%
/27 4%

1 / 2 7 4%
2 / 2 7 7%
1 / 2 7 4%
1 / 2 7 4%
1 / 2 7 4%
2 / 2 7 7%
4 / 27 15%
8 / 2 7 30%
1/27 4%

SoH Component of GW
Ingestion Route Value

20
16.000

60
23.000

400
06
20
NA

2,000
60
20
30
NA
60

12,000
1,000
13.000
4.000

200,000

NA
8.000
84.000

NA
0.8

470,000
560,000

NA
12,000.000
2.300.000
4.300.000
4.200.000
3.600,000
1.000.000

NA
NA

23,000
500
700
4

54,000
18.000
16.000
18(3)
32.000
160.000
1,000
10.000
10.000

NA
NA
NA
NA

Notes:
NA = Criterion not available.
(1) Bold Italicized values exceed groundwater protection criterion. Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the Illinois Register, Title 35. Subtitle G, Chapter I, Subchapter f. Part 742. (1) Ap

Soil Remediation Objectives for Residential Properties.
(3) Standard for endosulfan used for endosulfan sulfate.



Table 9
S.E. Rockford Source Area Risk Assessment - Area 9/10 Subsurface Soil: Below 10 Feet

Parameter

Volatile Organics fug/Kg}
Methylene Chloride
Acetone
1.1-Dichloroethene
1 ,2-Dichloroethene (total)
2-Butanone
1,1.1 -Trichloroe thane
Trichloroethene
1 ,1 ,2-Trichloroethane
Tetrachloroethene
Toluene
Xylene

Semivolatile Organics (ug/Kg}
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1.2.3-cd) Pyrene
Benzo (g.h.i) Perylene

Pesticides & PCBs (ug/Kg)
gamma-BHC (LJndane)
teptachlor epoxide
Dieldrin
4.4--DDE
Endrin
4.4'-DDD
4.4--DDT
gamma-Chlordane
Arodor-1254

Range of Detected
Concentrations

3 - 48
2 - 11
2 - 2
5 - 86
4 - 10
1 - 50
1 - 2
6 - 6
2 - 46
1 - 18
4 - 4

420 - 420
300 - 300
220 - 220
ISO - ISO
120 - 120

0 - 0
0 - 0
0 - 0
0 - 0
0 - 0
0 - 0
0 - 0
0 - 0
0 - 0

44 - 6,900
0 - 0
0 - 0
0 -0
0 -0
0 -0

2.3 - 2.3
0 -0
0 -0
0 -0

3.8 - 3.8
0 - 0

6.4 - 6.4
0 -0
0 -0

Subsurface Soil - Area 9/10
Proportion of Samples

With Defections

2 1 / 8 9 (24%)
14 / 89 (16%)

1 / 89 (1%)
2 / 89 (2%)
5 / 89 (6%)
4 / 89 (4%)
4 / 89 (4%)
1 / 89 (1%)
7 / 89 (8%)

16 / 89 (18%)
1 / 89 (1%)

/ 24 (4%)
/ 24 (4%)
/ 24 (4%)
/ 24 (4%)
/ 24 (4%)

0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
5 / 24 (21%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)

1 / 24 (4%)
0 / 24 (0%)
0 / 24 (0%)
0 / 24 (0%)
1 / 24 (4%)
0 / 24 (0%)
I / 24 (4%)
0 / 24 (0%)
0 / 24 (0%)

Soil Component of GW
Ingestion Route Value

20
16,000

60
400
NA

2,000
60
20
60

12,000
200,000

84,000
NA

570,000
NA

560,000
NA

12,000,000
600

2,300,000
4,300,000
4,200,000
930,000
2,000

160,000
3,600,000

5,000
49,000
8,000
14.000
NA

NA
700
4

54,000
1,000
16,000
32,000
10.000
NA

Notes:
NA = Criterion not available.
(1) Bold italicized values exceed groundwater protection criterion. Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the Illinois Register, Title 35. Subtitle G, Chapter I, Subchapter f. Part 742. (1) Appendix B. Tab!

Soil Remediation Objectives for Residential Properties.



Table 10
S.E. Rockford Source Area Risk Assessment - Area 11 Subsurface Soil: Below 10 Feet

Parameter

Volatile Organlcs (ug/Kg)
Methylene Chloride
Acetone
Carbon Disulfide
2-Butanone
1.1.1 -Trichloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Ethylbenzene
Xylene

Semlvolatile Organlcs (ug/Kg}
2-Methylphenol
4-Methylphenol
Isophorone
2-Nitrophenol
bis(2-Chloroethoxy)Methane
Naphthalene
2-MethyInaphthalene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluorantnene
Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBs (ug/Kg}
alpha-BHC
gamma-BHC (LJndane)
Aldrin
4.4'-DDE
Endosulfan II
4.4'-DDD
4.4'-DDT
Endrin aldehyde
alpha-Chlordane

Subsurface Soil - Area 1 1
Range of Detected

Concentrations

I - 2,900
2 - 5,100
I - 3
4 - 4
2 - 4

410 - 410
5 - 1,500
\ - 46
1 - 1,400,000
1 - 590,000
1 - 2,300,000

60 - 580
61 - 640

100 - 1,400
1,100 - 1,100

230 - 230
80 - 1,900
52 - 140
16 - 47
45 - 45

510 - 510
49 - 49
63 - 63

110 - 1,300
45 - 260

0.23 - 0.96
0.18 - 0.18
0.29 - 0.29
0.26 - 0.68
0.34 - 0.34
0.29 - 0.29
0.3 - 0.56

0.49 - 0.49
0.18 - 0.18

Proportion of Samples
With Detections

10 / 52 (19%)
1 3 / 5 2 (25%)
4 / 52 (8%)
1 / 52 (2%)
3 / 52 (6%)
1 / 52 (2%)
2 / 52 (4%)
3 / 52 (6%)

1 6 / 5 2 (31%)
9 / 52 (17%)

1 6 / 5 2 (31%)

7 / 1 9 (37%)
5 / 1 9 (26%)
2 / 19 (11%)
1 / 1 9 (5%)
1 / 1 9 (5%)
5 / 1 9 (26%)
5 / 1 9 (26%)
3 / 19 (16%)
1 / 1 9 (5%)
1 / 1 9 (5%)
1 / 1 9 (5%)
1 / 1 9 (5%)
6 / 1 9 (32%)
3 / 1 9 (16%)

3 / 19 (16%)
1 / 1 9 (5%)
1 / 1 9 (5%)
3 / 19 (16%)
1 / 1 9 (5%)
1 / 1 9 (5%)
4 / 19 (21%)
1 / 1 9 (5%)
1 / 1 9 (5%)

Soil Component of GW
Ingestion Route Value

20
16,000
32,000

NA
2,000

60
30
60

12,000
13,000

200,000

15
NA

8,000
NA
NA

84,000
NA
NA

12,000,000
2,300.000
4,300,000
4,200,000
3,600,000
10,000,000

NA
NA
500

54,000
18,000
16,000
32,000

1,000(3)
10,000(4)

Notes:
NA = Criterion not available.
(1) Bold italicized values exceed human health criterion or groundwater protection criterion. Chemicals will be further

evaluated in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the Illinois Register, Title 35, Subtitle G, Chapter I. Subchapter f, Part 742. (1) Appendix B,

Table A: Tier 1 Soil Remediation Objectives for Residential Properties.
(3) Standard for endrin used for endrin aldehyde.
(4) Standard for chlordane used for alpha chlordane.



Section 3
Tier 1 Assessment

ten feet were compared to the Tier 1SCGV only. Chemicals that exceeded a value are
shown in bold and italics.

Comparison of Inorganic Data to State-wide Background
Chemicals that exceeded either an ERSVs or SCGVs were compared to background
concentrations. Figures 3 through 6 present the background soil sample locations for
the four areas of concern. The SCGVs for inorganics are given in units of mg/L and
are intended for comparison to Toxic Contaminant Leachate Proceedure (TCLP) data.
These data were not collected for inorganics at the SCOU. All inorganics chemical
concentrations were compared to background concentrations. Maximum
concentrations of detected inorganic chemicals were compared to background
concentrations for inorganics derived from TACO Appendix A, Table G:
Concentrations of Inorganic Chemicals in Background Soils. Concentrations for
counties within metropolitan statistical areas were used.

Maximum concentrations of one inorganic, beryllium, was above the state-wide
background concentrations identified in TACO. Therefore, concentrations of
beryllium were then compared to site-specific background to see if the maximum
concentration was significantly different from background levels found in the area.

Comparison of Inorganic Data to Site-Specific Background
Site-specific background samples were identified by Illinois EPA staff and consisted
of twelve samples from areas 4,7 and 9/10. Site-specific background data were used
to evaluate beryllium which exceeded a TACO background concentration.

Illinois EPA used the Shapiro-Wilk test to evaluate the site-specific background data
to determine which statistical methods would be appropriate for analyzing the data.
Use of the Shapiro-Wilk test in this fashion is prescribed in 742.410(b) of the TACO
regulations. The results of the Shapiro-Wilk test indicated that both the on-site
beryllium data and the site-specific background data for beryllium were logonormally
distributed. Because the beryllium site-specific background data set was
logonormally distributed and contained greater than 10 samples with less than 15%
non-detects, the TACO regulations suggest calculating an Upper Tolerance Limit
(UTL) for the data. In consideration of the site-specific background data, UTL values
provide a higher level of confidence that the newly calculated background value is
representative of the site. UTL values were calculated for the log transformed site-
specific background data for beryllium. The on-site beryllium data were then
compared to the UTL values established for the site-specific background data set.
None of the site data exceeded the UTL for beryllium which means that beryllium is
not found at the site at levels considered to be above background.

Comparison of Organic Data to Site-Specific Background
The same background data set used for metals was used to evaluate SVOCs. A 95%
Upper Confidence Limit (UCL) was calculated for concentrations of organic
compounds detected within the site-specific background data set. Similar to the

CDM Camp Dresser & McKcc Inc. 3-12
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Section 3
Tier 1 Assessment

Upper Tolerance Limit, calculating a UCL for the site-specific background data
provides values with a higher level of confidence that the newly calculated
background value is representative of the site. The maximum concentrations detected
at the site were then compared to the UCL background values. Table 11 presents this
comparison. The UCL background values are also included in Tables 1-4 for
comparison purposes. Table 12 summarizes the comparisons made in tables 1-4.
Maximum concentrations of SVOCs in Area 7 were below calculated UCL
background concentrations and were therefore dropped from consideration as
contaminants of concern in this area. SVOCs in Areas 4,9/10, and 11 exceeded
background and therefore could not be dropped from further evaluation. Maximum
concentrations of SVOCs in Area 7 were below calculated UCL background
concentrations and were dropped from hither evaluation. Maximum concentrations
of two SVOCs in area 11,2-methynaphthalene and dibenzo (a,h) anthracene, were
below background concentrations. 2-Methylnaphthalene was below background in
area 9/10 and naphthalene, 2- methylnaphthalene and benzo (g,h,i) perylene were
below background in area 4. These SVOCs were dropped from further evaluation.
All other SVOCs exceeded background, and therefore could not be dropped from
further evaluation.

Tables 12 through 14 summarize the results of comparisons made in Tables 1-10 as
well as the four exclusion criteria described below. Chemicals that were not excluded
by these criteria for the direct contact pathway were carried into the Tier 1 -Phase 2
analysis. Chemicals that were not excluded by these criteria for the protection of
groundwater were carried into tier 3 analysis.

Exclusion Criteria
1. Maximum concentrations below TACO or site-specific background.

2. Inorganics detected at concentrations found not to be significantly different than
site-specific background concentrations.

3. For the soil to groundwater route only - chemicals detected at low frequency of
detection in soil or not detected in groundwater; and

4. Maximum concentrations below thePQL.______________________

In summary, in the Tier 1-Phase 1 analysis, site concentrations for each chemical were
compared to TACO Tier ERSVs (direct contact) and SCGVs (protection of
groundwater). This comparison is shown within Tables 1 through 10. As described
previously, chemicals that exceeded a TACO Tier 1 value were excluded from further
evaluation using the four exclusion criteria.

CDM Camp Dresser & McKec Inc. 3-17



Table 11
Comparison of Maximum Concentrations of Site Data with Background Data for SVOCs

Southeast Rockford - Source Control Operable Unit Risk Assessment

Analytes

Naphthalene
2-Methylnaphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Indeno (1,2,3-cd) Pyrene
Dibenzo (a.h) Anthracene
Benzo (g.h.i) Perylene

Background

(ug/kg)
296.5
296.5
296.5
296.5
446.4
194.5
808.8
670.0
401.1
431.2
538.8
301.2
389.0
316.7
296.5
329.3

Area 11

(ug/kg)
15,000

45
39,000
47,000
370,000
93,000

440,000
430,000
200,000
240,000
220,000
130,000
150,000
120,000

70
120,000

Area9/I0

(ug/kg)
320
250
350
340

3,600
640

4,000
4,200
2,300
2,100
2,800
890

1,700
1,300

-
1,400

Area 7

(ug/kg)
-
-
-
-
-
-

42
37
-
-
-
-

170
-
-
-

Area 4

(ug/kg)
260
120
960
920

16,000
1,000
12,000
5,000
5,600
5,900
11,000
11,000
1,100
620
430
70

Notes:
Bold and Italicized concentrations exceed background levels.
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Table 12

Tier 1 Exceedances and Selection of Chemicals of Concern for Surface Soil
Southeast Rockford - Sour

AREA

Area 4 (Residential)
Carbazole
Benzo (a) anthracene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Dibenzo (a,h) Anthracene
Arsenic
Beryllium

Araa 7 (RMldftntial)
Methylene Chloride
Tetrachloroethene
Benzo (a) Pyrene
Dieldrin
Arsenic
Beryllium

Araa 9/10 {Residential!
Benzo (a) anthracene
Benzo (a) Pyrene
Benzo (b) Fluoranthene
Indeno (1,2,3,-cd) Pyrene
Dieldrin
Arsenic
Beryllium

Araa 11 (Residential)
Carbazole
Benzo (a) anthracene
Chrysene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Indeno (1,2,3-cd) Pyrene
Dieldrin
Arsenic
Beryllium

Exceedance
Direct Contact

X
X
X
X
X
X
X

X

X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X

Soil to GW

X
X
X

X
X

X

X

X

X
X
X
X
X
X
X
X

Background

X
X
X
X
X

ce Control Operable Unit Risk A:
Selected Chemicals of Concern
Direct Contact

yes
yes
yes
yes
no
no
no

no

no
no

yes
yes
yes
yes
yes
no
no

yes
yes
yes
yes
yes
yes
yes

no
no

Soil to GW

no
no
no

yes
yes

no

no

no

no
no
no
no
no
no
no
no

sessment
Reason for Exclusion

Direct Contact

Below PQL
Below Background
Below Background

Below Background and PQL

Below Background
Below Background

Below Background
Below Background

Below Background
Below Background

Soil to GW

Not GW Contaminant
Not GW Contaminant
Not GW Contaminant

Not GW Contaminant

Not GW Contaminant

Not GW Contaminant

Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
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Table 13

Tier 1 Exceedances and Selection of Chemicals of Concern for Subsurface Soil: Above 10 Feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

AREA

Area 7 (Residential!
1 ,2-Dichloroethene
1 ,1 ,1-Trichloroethane
Trichloroethene
Tetrachloroethene
Toluene
Ethylbenzene
Xylene
2,4-Dinitrotoluene

Exceedance
Direct Contact

X

Soil to GW

X
X
X
X
X
X
X
X

Selected Chemicals of Concern
Direct Contact

no

Soil to GW

yes
yes
yes
yes
yes
yes
yes
no

Reason for Exclusion
Direct Contact

(1)

Soil to GW

(1)

Notes:
(1) More data needed to verify whether chemical of concern. To be addressed in Feasibility Study.
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Table 14

Tier 1 Exceedances and Selection of Chemicals of Concern for Subsurface Soil: Below 10 Feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

AREA

Area 4 (Residential)
1,1,1 -Trichloroethane

Area 7 (Residential)
1,2-Dichloroethene (total)
Chloroform
1 ,2-Oichloroethane
1 ,1 ,1 -Trichloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene

Area 9/10 (Residential)
Methylene Chloride

Area 11 (Residential!
Methylene Chloride
Trichloroethene
Benzene
Toluene
Ethylbenzene
Xylene
2-Methylphenol

Exceedance
Direct Contact Soil to GW

X

X
X
X
X
X
X
X
X
X
X

X

X
X
X
X
X
X
X

Selected Chemicals of Concern
Direct Contact Soil to GW

yes

yes
no

yes
yes
yes
no
yes
yes
no

yes

yes

yes
yes
yes
yes
yes
yes
yes

Reason for Exclusion
Direct Contact Soil to GW

(D

d)

d)

Notes:
(1) Frequency of detection <5%, not detected in groundwater.



Section 3
Tier 1 Assessment

3.2 Tier 1 -Phase 2
For chemicals that exceeded an ERSV and background concentrations (if available),
the second phase of evaluation for the direct contact pathway involved the following
steps

1. Calculate the 95% upper confidence limits (UCL) on the mean concentrations for
chemicals that exceeded site-specific background and PQL.

2. Compare 95% UCLs to the higher of the Tier 1 concentrations or the practical
quantitation limit (PQL) reported in SW-846 (Test Methods for Evaluating Solid
Waste, Final Update, USEPA, December 19%).

Calculating 95% UCLs for those chemicals that exceeded an ERSV and background
concentrations (if available) results in concentrations which are typically less
conservative than maximum concentrations and more representative of an exposure
point concentration than those used in Tier 1 -Phase 1. A procedure was developed
for calculating the 95% UCL to accommodate conditions encountered among the
datasets for the four different areas. Many of the detected concentrations were
estimated values below the detection limits, ("]" values). This resulted in a large
range of detected concentrations in areas that also had hot spots. For the purpose of
the risk assessment, the term "hot spot" is defined as a specific location within one of
the four areas of concern that contains concentrations which are two orders of
magnitude above the lowest detected concentration within that area. In these areas,
the value deviation for the data were large and resulted in 95% UCL values which
exceeded maximum concentrations. For these areas, hot spots were removed from
the data sets and UCLs were recalculated. Hot spots were later addressed in the
feasibility study as areas of concern. Figure 7 presents the procedure for calculating
95%UCLsforPAHs.

A minimum of 5 samples were needed to calculate the 95% UCL. Chemicals with
fewer than 5 samples were evaluated on a case by case basis. A minimum of 50%
detections was needed to calculate the 95% UCL on the mean. If there were less than
50% detections, the 95% UCL on die median was calculated, as approved by Illinois
EPA. In the event that a calculated, or recalculated (after removing hot spots) UCL
exceeded a maximum concentration, the maximum concentration was used as the
representative concentration for comparison to the higher of the Tier 1 value or the
PQL. Table 15 presents the results of the 95% UCL evaluation. In areas 4 and 11, hot
spots, where concentrations were two orders of magnitude greater than the lowest
detected concentrations, were identified. These samples were removed from die data
set and die 95% UCL was re-calculated. Hot spots were later addressed in die
feasibility study for each of die four areas of concern. Following die removal of hot
spots from die data sets, all remaining re-calculated concentrations were below die
Tier 1 value or die PQL. In area 9, only four SVOC samples were available, not
enough to calculate a 95% UCL. SVOCs in diree of die four samples exceeded die

CDM Camp Drener & McKee Inc. 3-22



Exceedance of
Higher of Tier 1
Direct Contact

Value and
POL

Greater than 50%
detects?

No No further
evaluation

No Case by Case
Evaluation

Yes Calculate 95%
UCL on Mean

Calculate 95%
UCL on Median

UCL Greater than
Maximum?

Use UCL as
representative
concentration

Recalculated
UCL greater than

maximum?

Yes
Remove hot
spots (100 x

lowest hit) and
recalculate UCL

Yes Use maximum as
representative
concentration

CDM Camp Dresser & McKe

Southeast Rockford Operable Unit

Figure 7
Procedure for Calculating 95%

Upper Confidence Limits for SVOCs



Table 15
Results of the Tier 1 (Phase 2) 95% UCL Calculations for SVOCs

Southeast Rockford - Source Control Operable Unit Risk Assessment
Area 4

Surface

Subsurface
(<10 ft)

Subsurface
(>10 ft)

3 hot spot samples (SS4-201. SS4-203, SS4-203D) addressed in FS
AH other hits below PQL or Tier 1 values

No SVOC exceedances(l)

No SVOC exceedances(l)

Area 7

Surface

Subsurface
(<10ft)

Subsurface
(>10ft)

No SVOC exceedances(l)

No SVOC exceedances(l)

No SVOC exceedances(l)

Area 9/10

Surface

Subsurface
(<10ft)

Subsurface
(>10ft)

3 out of 4 samples with exceedances (SS910-101, SS910-103, SS910-104)
addressed in FS

No samples

No SVOC exceedances(l)

Area 11

Surface

Subsurface
(<10 ft)

Subsurface
(>10ft)

2 hot spots (SS11-206, SS11-207) addressed in FS

No samples

No SVOC exceedances(l)

(1) maximum concentrations of SVOCs did not exceed Tier 1 values and/or background
concentrations, therefore, 95%UCLs not calculated.



Section 3
Tier 1 Assessment

higher of the Tier 1 value and the PQL. This information was used in the feasibility
study to determine the need for further sampling or remediation.

3.3 Results of Tier 1 Assessment
The results of the assessment of the direct contact pathway can be summarized as
follows:

1. Maximum concentrations of all VOCs were below their respective ERSVs and
were dropped from further evaluation for the direct contact pathway.

2. Maximum concentrations of SVOC and inorganics exceeded their respective ERSV
sin all four areas.

3. Maximum concentrations of inorganics and one SVOC in area 7, benzo (a) pyrene,
were dropped from further evaluation because detected concentrations were less
than or consistent with background concentrations. Risk associated with these
chemicals are below IE-06 (one in one million) and/or a hazard index of 1.0.

4. Selected samples in Areas 4 (SS4-201, SS4-203, SS4-203D)and 11 (SS11-206, SS11-
207) were identified as hot spots that exceeded Tier 1 values and PQLs for
SVOCs. Three out of four samples in Area 9/10 (SS910-101, SS910-103, SS910-104)
exceeded one or more PNA values. These data are presented in Appendix B. The
hot spots in Areas 4 and 11 and the samples exceeding a PNA value in Area 9/10
will be addressed in the Feasibility Study. Additional data may be needed in the
remedial design phase to better characterize risk and the extent of contamination.
Based on the results of sampling, if necessary, remedial alternatives that address
SVOCs would be developed and evaluated. The presence of these hot spots
represents a potential exceedance of risk limits established by USEPA (a
noncancer hazard index of 1.0 and cancer risks of between one in one million and
one in one hundred thousand) and Illinois EPA (a noncancer index of 1.0 and
cancer risks of one in one million used to develop the Tier 1 values) depending on
actual exposure.

The results of the assessment of the soil to groundwater pathway can be summarized
as follows:

1. Several chemicals were dropped from further evaluation for the soil to
groundwater pathway because they were not detected in groundwater (Dieldrin,
carbazole and several SVCOs).

2. VOCs in surface soil in area 4 and VOCs in subsurface soil in all four areas
exceeded Tier 1 SCGV values. These VOCs were further evaluated in Tier 3.

Camp Dresser & McKee Inc. 3-25



Section 4
Tier 3 Assessment
A Tier 3 assessment was conducted for two pathways: (1) the soil component of the
groundwater exposure route; and (2) ingestion of plants as part of an agricultural
scenario.

4.1 Soil Component of the Groundwater Ingestion
Pathway
A Tier 3 assessment was conducted for those chemicals that exceeded a SCGV and
were detected in groundwater during past sampling events at greater than 5 percent
frequency of detection. The Tier 3 assessment consisted of calculating soil
concentration protective of groundwater at a designated point of compliance. The
point of compliance is the boundary of the groundwater management zone (GMZ)
established in each of the four areas. The GMZ is the area within which active
remediation is underway.

Figure 2 presents the Tier 2 assessment process for the soil to groundwater pathway.
TACO presents two models for calculating site-specific remediation objectives for the
soil to groundwater pathway - the Soil Screening Level (SSL) Model and the Risk-
Based Corrective Action (RBCA) Model. Only the RBCA model incorporates a
component to address the dilution and attenuation that occurs in a GMZ, therefore,
this was the model employed to calculate the Tier 3 concentrations.

The RBCA model incorporates site-specific information on the following variables:

• fraction of organic carbon (FOQ

• infiltration rate of water through soil

• hydraulic gradient

• hydraulic conductivity

• width of the source areas parallel to groundwater flow

• width of the source areas perpendicular to groundwater flow in the horizontal and
vertical planes

• groundwater mixing zone thickness

• distance to boundary of groundwater management zone

Camp Dresser &McKee Inc. 4-1
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Tier 3 Risk Assessment

The values used for these variables, as well as other default values used in the RBCA
model, are presented in Appendix A. Equations R12 through R26, presented in
Appendix C, Table C of TACO were used to calculate the Tier 3 concentrations. All of
the variables used in these equations are defined in Table A-l in Appendix A. Other
key variables, including leaching factors, diffusion coefficients, saturation
concentrations, and attenuation factors, are calculated and presented on Tables A-2
through A-5. The Tier 3 risk-based soil levels protective of groundwater are
presented on Table 16 for the chemicals of concern. Tier 1 concentrations are also
presented for comparative purposes. Except for one chemical (trichloroethene) in
Area 11, all Tier 3 concentrations were greater than the Tier 1 concentrations. The
saturation concentrations are also presented, and, according to TACO, the ultimate
remediation objective is the lower of the calculated concentration and the saturation
concentration. The saturation concentration is the lower of the two concentrations for
several chemicals in Areas 7,9/10 and 11. Two hot spots, or source areas were
identified in Area 7 and three hot spots were identified in Area 9 /10, each at different
distances from the edge of the groundwater management zone (GMZ) and with
different source widths and source thicknesses. Figures 8 and 9 show the locations of
the hot spots. The model used to calculate the SROs incorporates distance to the
GMZ, source widths and thickness resulting in different degrees of attenuation
between the source and an exposure point. For this reason, different SROs were
calculated for each hot spot area associated with different degrees of attenuation (e.g.
RBSLatten area 9/10c, RBSLatten area 9/10w). Areas 4 and 11 had only one hot spot.
For this reason, only one set of remediation objectives was developed for areas 4 and
11. Tier 3 remediation objectives (or soil saturation concentrations, if lower) are
compared to maximum detected concentrations. Per Taco 742.305(b), "no organic
contaminant of concern may remain in the soil at concentrations which exceed the soil
saturation limit". In Area 4,1,1,1-TCA, the only chemical of concern, exceeds the
SRO. In Area 7, cis-l,2-dichloroethene, tetrachloroethane, 1,1,1-trichloroethane, and
trichloroethene exceed their respective SROs. In Area 11, benzene, ethyl- benzene,
and trichloroethane exceed their respective SROs and toluene and xylene exceed their
respective soil saturation concentrations.

CDM Camp Drescr&McKce Inc. 4-2



Table 16
Risk-Based Soil Levels Protectiove of Groundwater for Each Area

Southeast Rockford Operable Unit

Comparison of Calculated Tier 3 Soil Remediation Objectives to Tier I (mg/kg)

Area 4

1,1,1-Trichloroethane

RBSLattenIM4

9.118

C'M,

1084

Residential
Class IGW
Tier 1 SRO

2

Maximum
Detected

Concentration

510

Area?

1.2-Dichloroethane
cJs-1.2-Dichloroethene
2.4-Oinitrotoluene
Ethylbenzene
Melhytene Chloride
Tetrachloroethene
Toluene
1.1.1-Trichloroethane
1.1.2-Trichloroe thane
Trichtoroethene
Xytenes (total)

RBSLattenlra.r,

3.678
0.941
0.162
57.347

1.15E+06
1.465

337502367.730
108.033
0.619
0.310

34105.533

RBSLjrtteniftrftf

1787.000
11.500
80.900
953.000

2.27E-H2
136

3.74E+14
19622.000

56.300
7.200

1.66E+07

C\-

1768
1141
182
389
2303
218
638
1084
1784
1242
312

Residential
Class IGW
Tier 1 SRO

0.02
0.4

0.0008
13

0.02
0.06
12
2

0.02
0.06
150

Maximum
Detected

Concentration

0.18
49
1.5
31

0.012
260
23

460
0.46
130
210

Area 9/10

Methytene Chloride

RBSLattonIIMV10e

3.26E+23

RBSLattenir>rittov

2.22E+12

RBSLattenM.lnkH

4.13E+21

c\*

2303

Residential
Class IGW
Tier I SRO

0.02

Maximum
Detected

Concentration

0.048

Area 11

Benzene
Ethybenzene
Methytene Chloride
2~M6thylphenol
Toluene
Trichkxoethene
Xytenes (total)

RBSLatten.,.,,

0.189
7.983

4.79E+07
2.82E+23
1.08E+10

0.051
24500.418

c-^

824
389

2303
16827
638
1242
312

Residential
Class IGW
Tier I SRO

0.03
13

0.02
15
12

0.06
150

Maximum
Detected

Concentration

1.5
590
2.9

0.58
1400
0.41
2.300

Notes:
RBSLatten refers to the degree of attenuation associated with a particular source area as calculated using the equation R15 of TACO
C' is the saturation concentration calculated using the equation S29 of TACO
SRO is the TACO Tier 1 sol remediation objective
The ultimate soil remediation objective for the protection of gorundwater is the lower of the RBSLatten concentration and the C*sat value.
The exceptions are for ethylbenzene. trichtoroethene. and total xytenes in Area 11, where the Residential Class 1 groundwater Tier 1 SRO is used instead
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Section 4
Tier 3 Risk Assessment

4.2 Vegetable Ingestion Pathway
Area 7 borders land currently used for agricultural purposes, and no current zoning
restrictions prevent conversion of some of the undeveloped portions of Area 7 to
agricultural use. For these reasons, a semi-quantitative evaluation was conducted to
determine whether the use of Area 7 for growing vegetables or fruits would result in
an unacceptable risk to human health. The use of this land for dairy farming was not
considered due to the limited size of Area 7.

The qualitative evaluation of the potential agricultural pathway had the following
steps:

1. Calculate a potential concentration in plants grown in Area 7 using soil-to-plant
stem concentration factors;

2. Identify conservative plant ingestion rates and compare these rates to soil
ingestion rates.

3. If ingestion rates are similar, compare plant concentrations to Tier 1 risk-based
soil concentrations to determine whether risks are unacceptable.

Soil to plant stem concentrations factors are presented in Risk Assessment Handbook
for the Massachusetts Military Reservation (Air National Guard, 1994). An estimated
concentration in plants is obtained by multiplying the soil-to-plant concentration by
the observed soil concentration as follows:

PC = (SCFsoil) (mean soil concentrations)

where

PC = concentration in plant

SCFsoil = soil-to-plant stem concentration factor

(mg contaminant per gram dry plant/mg contaminant per gram dry soil)

Table 17 presents average soil concentrations, SCFs and estimated plant
concentrations for chemicals of concern identified in Area 7.

Plant ingestion rates were obtained from Soil Screening Guidance: Technical
Background Document (EPA, 19%). Estimated homegrown fresh weight
consumption rates for above ground unprotected vegetables and below ground
unprotected vegetables were given as 76 mg/day and 28 mg/day, respectively. To
compare to the unitized soil ingestion rate of 114 (milligrams per year for each
kilogram of bodyweight per day) used to develop the Tier 1 soil values which is based

CDM Camp Dresser & McKee Inc. 4-3
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Table 17

Comparison of Average Soil Concentrations, SCFs and Estimated Plant Concentrations for COCs
Southeast Rockford Operable Unit

PraMMr

WrtftytamCMMM*
Acetone
1 . 1 -Dichloroelhine
1 ,2-OichloroMhene (total)
1.2-DfchtonMlhm
1,1,1-TrichknwOwn*
rrichloroelhene
retrecMorMtfiine
1.1.2.2-TeWChloroemene
Toluene

sopnorone
'luoreninene
Pyrene
Ml<2-E»iytMJ<yl)PnlheMe
Benzo(e)Pynine

jtoUrin
4,4MX>e
Endo*u*enll
M'-OOT
Endnn •ntnydt
gemiM-CNordene
Arodor-1260

fmwnftnfe* fM*ttfto|
Aluminum
Antimony
Anenfc
Berium
BeiyMum
C0offliuvn
CeUum
Chromium
Cotael
Copper
Iron
Leed
Megnetkjm
Mengmet
Mercury
Nickel
PoUMium
Sofenkjni
Sfeer
Sodkm
Thtfum
Venedum
Zkw
CyenUe

Range of Detected
Coftoontnoont in tott

4-33
8 -62
8 .8

220 - 220
7 - 8
5-40
4- 140
5 . 400

12- 12
1 -7

150- 150
42-42
37 - 37
46- $70

170 - 170

5.3-36
13- 13
15- 15

56-35
5.1 • 33
20-20

450-450

8.630 - 15.800
9.4 - 12.7
3.6 - 6.8

416-260
0 13 - 0.66

16- 1.6
929 - 27.100
10.1 - 55.1
52 - 11.3
7.6 - 148

10,600 - 19.200
9.7 • 217

1.400 - 17.400
292-696

0.06 • 2.2
7.3 • 49.1

800- 1.550
092 ' 1.4

1.4 - 1.4
26.7 - 176
1.9 - 2.1

192 - 36.4
31 3 - 177
0 25 - 2.9

Proportion of SemplM AveregeSoil SCFioH Avertge Concentration m Plent
W»h Detection* Conomlrilloni uo-ta ptww/ua-ta Mil uo*o

7 / 12 (58%) 14 7 25000 367 86
6 / 12 (50%) 22 8 8600 19637
1 / 12 (8%) 8.0 17 000 13600
1 / 12 (8%) 220.0 15000 3300.00
2 / 12 (17%) 7.5 22.000 165.00
3 / 12 (25%) 16.3 7200 132.00
2 1 12 (17%) 72.0 7.900 568.80
< / 12 (33%) 121.6 2.000 243.50

/ 12 (8%) 12.0 6.600 79.20
/ 12 (33%) 38 5.300 1988

/ 12 (8%) 1500 NA NA
/ 12 (8%) 42.0 0.081 3 40
/ 12 (8%) 37.0 0024 089

12 / 12 (100%) 178 3 0.044 7 85
1 / 12 (8%) 1700 0060 1020

3 1 12 (25%) 21.4 0.100 2.14
M2 (8%) 130 0.100 130
/ 12 (8%) 15.0 1.400 21 00
/ 12 (25%) 17.6 0.016 0.28
/ 12 (33%) 13.7 NA
/ 12 (8%) 20.0 0.016 0.32
/ 12 (8%) 450.0 0 020 9 00

12 / 12 (100%) 124508 0.004 4980
7/12 (58%) 11.2 0200 223

12/12 (100%) 5.0 0040 020
12 / 12 (100%) 104.4 0 150 1566
12 / 12 (100%) 0.3 0010 0003
1 / 12 (8%) 16 0550 088

12/12 (100%) 61149 3500 2140221
12 / 12 (100%) 21.7 0008 0.16
12/12 (100%) 66 0020 013
12 / 12 (100%) 27.6 0.400 11.13
12/12 (100%) 1479171 0004 5917
12 / 12 (100%) 562 0045 2 53
12 / 12 (100%) 4439.2 1 000 443917
12/12 (100%) 474.8 0250 11869
3 / 12 (25%) 0.8 0 900 0 71

12 / 12 (100%) 151 0060 091
12/12 (100%) 11565 1000 115650
6/12 (67%) 11 0025 003
1 / 12 (8%) 1.4 0.400 056

12 / 12 (100%) 91.2 0075 684
2 / 12 (17%) 20 0004 001

12/12 (100%) 286 0006 016
12/12 (100%) 679 1500 10179
9/12 (50%) 07 18000 1326

RnMmlM Sol Objective
(Lower of MwWngM)

13,000
7,800.000
1.300.000

780.000(3)
400

1.200,000
1,200,000
11,000

HAHA
tsafta

4.600.000
3.100,000
2.300.000

46,000
90

40
2.000

470.000
2.000

23.000(4)
500

1.000

NA
31
0.4

5,500
0.1
n
NA
270

4.700
2,900
NA
400
NA

3.700
10

1.600
NA
340
390
NA
6

550
23,000
1400



Section 4
Tier 3 Risk Assessment

on a 30 year exposure and a 70 kilogram adult, a total above and below ground home
grown vegetable consumption rate of 104 mg/day was converted to 45 mg-yr./kg-
day, using a 30 year exposure and a 70 kilogram adult. Because the unitized
consumption rate for plants is lower than that for soil, it is assumed that the Tier 1 soil
concentrations could be used as surrogate risk-based concentrations for plants. Table
17 presents a comparison of estimated plant concentrations to Tier 1 soil
concentrations. There are no exceedances.

Based on this evaluation, it is concluded that ingestion of vegetables (or fruits which
have a fresh weight consumption rate lower than vegetables, i.e., 88 mg/day) would
not result in exceedance of either a hazard index of 1.0 or a cancer risk of IE-06 (one in
one million), which are the risk limits on which the Tier 1 values are based.

4.3 Results of Tier 3 Assessment
The results of the assessment of the soil component of the groundwater ingestion
pathway can be summarized as follows:

1. In Area 4,1,1,1-trichloroethane, exceeded its soil remediation objective. In area 7,
cis-1,2-dichloroethene, 24-dinitrotoluene, tetrachlorene, 1,1,1-trichlorethane,
trichlorethene, and total xylenes exceeded either their respective soil remediation
objective or the soil saturation limit. In Area 11, benzene, ethylbenze, toluene,
trichloroethene, and total xylenes exceeded either their soil remediation objective
or soil saturation limit. Risks associated with these chemicals in each area of
concern exceed cancer risk limits of one in one million or a hazard index of 1.0.

2. All areas where detected chemical concentrations exceeded the lower of the SRO
or saturation concentration were further evaluated in the Feasibility
Study .Volumes estimates were developed for these areas for excavation or
remediation purposes.

Chemical data in Illinois Environmental Protection Agency (Illinois EPA) project files
indicate significantly high PCE concentrations in the former outdoor drum storage
area located in the west part of the property now occupied by Sundstrand
Corporation Plant #1 (242111* Street). These data were not included as part of this
risk assessment. This area is referred to as Area 9/10w in mis risk assessment and in
the Focused Feasibility Study (FFS). PCE soil concentrations in Area 9/10«
significantly exceeded the Tier 3 cleanup objective of 43.5 mg/kg. Concentration
contours indicate that between zero and five feet below ground surface, a hot spot
area covering approximately 350 to 400 square feet exceeds the Tier 3 cleanup
objective for PCE. The highest analyzed concentrations within the hot spot ranged
from 47 to 3,500 mg/kg PCE. Contaminated soil within Area 9/10w is addressed by
the soil remedial alternatives in the FFS.

The results of the assessment of the vegetable ingestion pathway can be summarized
as follows:

Camp Dresser &McKee Inc.
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Tier 3 Risk Assessment

1. Using soil to plant concentration factors and plant ingestion rates, ingestion of
vegetables would not result in exceedance of a hazard index of 1.0 or cancer risk of
one in one million.

4.4 Mixture Assessment
As required by the Illinois EPA mixture rule adopted under the TACO regulations
(see Docket C of the Illinois Pollution Control Board, December 4,1997), the effect of
similar acting chemicals on the same target organ was considered when determining
remediation objectives. The purpose of this assessment is to determine whether the
SROs are conservative enough should a mixture of chemicals be present at a site.
TACO presents these requirements which are specific to each Tier of assessment. For
example, when conducting a Tier 1 assessment, the effects of a mixture of either
noncarcinogens or carcinogens in groundwater must be considered. When
conducting a Tier 3 assessment, the effects of a mixture of either noncarcinogens or
carcinogens in groundwater or soil must be considered.

A Tier 1 assessment was conducted for the direct contact with soil pathway,
therefore, a mixture assessment was not necessary. A Tier 3 assessment was
conducted for the soil component of the groundwater ingestion pathway. Because the
soil remediation objective (SRO) for this pathway is back calculated from the
Groundwater Remediation Objective (GRO) presented for Class I Groundwater in
Section 742, Appendix B: Table F of TACO, the risk associated with the SRO is the risk
associated with the GRO. In some cases, the risk associated with the GRO is greater
than one in one million. These chemicals are identified in Section 742, Appendix A,
Table H.

The cancer risks associated with the GROs used to develop the SROs for all chemicals
of concern were added to determine the total cancer risk associated with the mixtures
present in Areas 4,7,9/10 and 11 if the SROs were achieved. The following table
presents the cancer risk associated with each SRO for each COC and the areas in
which the COC was detected.

Camp Dcoter&McKee Inc. 4-9
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Chemical-Specific Concern Risk in Each Area

Chemical

1,2-DCA

PCE

Benzene

Methylene chloride

1,1,2-TA

TCE

Total Cancer Risk

Areas

4

1.3E-05

7.0E-06

l.OE-06

l.OE-06

l.OE-06

2.3E-05

7

1.3E-05

7.0E-06

l.OE-06

l.OE-06

l.OE-06

2.3E-05

9/10

1.3E-05

7.0E-06

l.OE-06

l.OE-06

l.OE-06

2.3E-05

11

1.3E-05

7.0E-06

l.OE-06

l.OE-06

l.OE-06

l.OE-06

2.3E-05

The total cancer risk if all the SROs were achieved is determined by adding the cancer
risk associated with the GROs for all carcinogenic chemicals of concern in a particular
area. The highest total cancer risk is 2.4 in one hundred thousand (2.4E-05) in Area 11.
Per TACO, total cancer risks associated with a mixture must be less than one in one
hundred thousand (l.OE-04). If the SROs are achieved, cancer risks associated with
the soil to groundwater exposure pathway in all other areas are less than this risk
limit.

The noncancer hazard index must be below 1.0 for all chemicals associated with
noncancer health effects, which act on the sample target organ. Section 742, Appendix
A: Table E of TACO lists similar - acting noncarcinogenic chemicals and their target
organs. Four of the site COCs were included on this list and two, ethylbenzene and
toluene, have the same target organs (kidney and liver). Ethyl benzene and xylene are
COCs in two areas, Area 7 and Area 11. It was necessary to determine the hazard
indices for these two chemicals to insure than the total hazard index did not exceed
1.0. In order to determine the hazard index associated with the GRO for a chemical, it
was assumed a 70 kilogram adult ingested 2 liters per day of water with
concentrations equal to the GRO. The dose associated with this exposure was men
divided by the reference dose for the chemical.

For ethyl benzene, with a GRO of 0.7 mg/L, the daily dose is calculated as follows:

CDM Camp Drcucr & McKcc Inc 4-10
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0.02 mg/ kg/ day = 0.7mg/L x 2L/day fingestion rate)
70kg (bodyweight)

The daily dose is then divided by the RFD to derive the hazard index for
ethylbenzene:

0.2= 0.02mg/kg/dav (dose)
0.1 mg/ kg/ day (RFD for ethylbenzene)

The hazard index for xylene, calculated in the manner equals 0.028. When combined,
the hazard index for these two chemicals equal 0.228, well below the limit of 1.0 for
mixtures.

Cunp Dresser &McKec Inc. 4~11



Section 5
Conclusions
A combination of a Tier 1 and Tier 3 assessment was used to assess risks at the four
major source areas of the Southeast Rockford Groundwater Superfund Site. Tier 1 was
used to evaluate both the direct contact pathway and the soil to groundwater
pathway. Tier 3 was used to further evaluate chemicals which exceeded the Tier 1
values for the migration from soil to groundwater pathway and to evaluate the
vegetable ingestion pathway.

The Tier 1 assessment resulted in the identification of PNA hot spots in Areas 4 and
11 and individual samples in Area 9/10 which exceeded one or more PNA values. If
these hot spots and exceedances were removed, all remaining semi-volatile chemical
concentrations would be less than the higher of the PQL or the Tier 1 concentration.

The Tier 3 assessment resulted in soil remediation objectives for volatile organic
chemicals in all four areas. The Tier 3 assessment yielded concentrations that, with
one exception, were higher than the Tier 1 concentrations because the Tier 3 values
incorporated site-specific information. Several VOCs exceeded their respective Tier 3
SROs, the Tier 3 concentrations were used to develop a remediation plan discussed in
the Focused Feasibility Study.

Using soil to plant concentration factors and plant ingestion rates, ingestion of
vegetables would not result in exceedance of a hazard index of 1.0 or a cancer risk of
one in one million.

CDM Camp Drencr&McKee Inc. 5-1
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INFILTRATION RATES
SE ROCKFORD SOURCE CONTROL OPERABLE UNIT

RISK ASSESSMENT REPORT
JANUARY 2000

The infiltration rate of 4.445 centimeters per year (cm/yr) used in the RBCA equations is
based on site-specific annual precipitation and site-specific ground conditions.
Precipitation data for Rockford, Illinois (obtained from the Illinois State Water Survey)
indicates annual rainfall of approximately 35 inches per year (88.9 cm/yr). The ground
surface in source areas 4, 9/10, and 11 is largely paved, significantly reducing the amount
of infiltration by surface water. In source area 7, the ground is unpaved, but the vadose
zone soils contain significantly more silt and clay than the other source areas, which are
predominantly composed of clean sand. One infiltration rate was used for all four source
areas by assuming that five percent of the total annual precipitation of 88.9 cm/yr reaches
the water table.



Table A-1
Variables for Tier 3 Models

Southeast Rockford - Source Control Operable Unit Risk Assessment
RBCA Model |

! Infiltration Rate of Water through Soil 4.445 cm/year
foe i Fraction of Organic Carbon in Soil ; 0.002 g-c/g-soii

site-specific
default

>4 Hydraulic Gradient 0.008! m/m site-specific
i? Hydraulic Gradient 0.01

"wio
hi
K

W4

W7P

W7d

Hydraulic Gradient 0.002
Hydraulic Gradient 0.002
Aquifer Hydraulic Conductivity , 38449
Width of Source Area Parallel to Groundwater Flow 3048
Width of Source Area Parallel to Groundwater Flow 4,724
Width of Source Area Parallel to Groundwater Flow 1 0,668

m/m
m/m
m/m
cm/yr
cm
cm
cm

site-specific
site-specific
site-specific
site-specific
site-specific
site-specific
site-specific

Wwioc Width of Source Area Parallel to Groundwater Flow 6401 cm site-specific
Wano,, | Width of Source Area Parallel to Groundwater Flow 6096cm site-specific
Wgnone Width of Source Area Parallel to Groundwater Flow 366 cm site-specific

W,, i Width of Source Area Parallel to Groundwater Flow , 8534cm ; site-specific
5g«

e«
Bw.

P*
6r

H1,
H'2
H'3
H'4
H'5
H'6
HV
H'a
H'»
H'IO
H',,
H',2
H'«
H',4

H'1S
D-n

D*

Groundwater Mixing Zone Thickness 200 cm
Volumetric Air Content in Vadose Soils 0. 14
Volumetric Water Content in Vadose Zone Soils 0.18

cm'-air/cm'-soil

cm3-H2O/cms-soil

Soil Bulk Density 1.8 9/cmJ

Total Soil Porosity j 0.32 cms/cmj-soa

Benzene 0.228 cm3-H2O/cm3-air

Chlorobenzene 0.152 cm3-H2O/cm3-air

site-specific
default
default
default
default

Chloroform 0.15|cm3-H2O/cm3-air |

1,2-Dichloroethane i 0.0401
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methytene Chloride
2-Methylphenol
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xytenes (total)
Benzene
Chlorobenzene

D*3 | Chloroform

0.167
3.8E-06

0.323
0.0898

4.92E-05
0.754
0.272
0.705

0.0374
0.422
0.25

0.088
0.073
0.104

cm3-H2O/cm3-air

cm3-H2O/cm3-air

cm3-H2O/cm3-air

cm3-H2O/ctn3-air

cm3-H2O/cm3-«lr

cm3-H2O/ctn3-air

cm3-H2O/cm3-air

cm3-H2O/cm3-ar

cm3-H2O/cm3-air

cm3-H2O/cm3-air

cm3-H2CVan3-air

cm3-H2O/cm3-air

cm2/s
cm2/s
cm2/s



Table A-1
Variables for Tier 3 Models

Southeast Rockford - Source Control Operable Unit Risk Assessment
1 ,2-Dichloroethane 0. 1 04 cm/s

*8 cis-1,2-Dichloroethene 0.0736 cm2/s
*6 2,4-Dinitrotoluene 0.203 cm2/s

Ethylbenzene 0.075 !cm2/s
1" Methylene Chloride 0.101 cm/s

2-Methylphenol 0.074 |cm2/s
D*10 'Tetrachloroethene 0.072 cm2/s

.r11 Toluene 0.087 cm/s
D*12 ! 1.1.1 -Trichloroethane 0.078 cm/s

1,1.2-Trichloroethane 0.078 !cm/s
Trichloroethene 0.079 cm/s
Xylenes (total)

**1 Benzene
0.072 cm/s

9.80E-06 cm/s.
•Chlorobenzene

**3 Chloroform
8.70E-06icm/s
1 .OOE-05 cm2/s

1,2-Dichloroethane 9.90E-06 cm/s
""5 | cis-1,2-Dichloroethene 1.13E-05Jcm/s

i 2,4-Dinitrotoluene 7.06E-06 cm2/s
**7 i Ethylbenzene 7.80E-06 cm/s
"*™ 'Methylene Chloride 1 . 1 7E-05 cm2/s
""9 ' 2-Methylphenol 8.30E-06cm2/s
"*10 Tetrachloroethene 8.20E-06 cm2/s
w-11 Toluene 8.60E-06 cm/s

1.1,1-Trichloroethane 8.80E-06 cmz/s
w*13 11,1,2-Trichloroethane 8.80E-06 cm/s

Trichloroethene 9.10E-06 cm/s
Xylenes (total) 9.34E-06 cm2/s

koci i Benzene 58.9 cm3-H2O/g-c
koez ! Chlorobenzene 219 cm3-H2O/g-c

Chloroform 39.8 cm3-H2O/g-c
11,2-Dichloroethane 1 7.4 cm3-H2O/g-c
cis-1 ,2-Dichloroethene 35.5 cm3-H20/g-c
2.4-Dinitrotoluene 95.5 cm3-H2O/g-c
{Ethylbenzene 363 on3-H2O/g-c
Methylene Chloride 1 1 .7cm3-H2O/g-c
{2-Methylphenol 91.2 cm3-H2O/g-c
Tetrachloroethene 155 cm3-H2O/g-c
Toluene 182 em3-H2O/g-c
1,1,1-Trichtoroethane 110 oriweo/B-c

K>c13 1,1.2-Trichloroethane 50.1 cm3-H2CVg-C
Trichloroethene 166 cm3-H2O/g-c
i Xylenes (total) 260 cm3-H2O/g-c



Table A-1
Variables for Tier 3 Models

Southeast Rockford - Source Control Operable Unit Risk Assessment
Benzene 1750|mg/L-H2O
Chlorobenzene 472 mg/L-H2O

S3 Chloroform 7920mg7L-H20
S4 ;1,2-Dichloroethane 8520,mg/L-H2O
S5 icis-1,2-Dichloroethene 3500'mg/L-H2O

,2,4-Dinitrotoluene 270,rng/L-H2O
S7 Ethylbenzene 169 mg/L-H2O
S8 Methylene Chloride 13000|mg/L-H2O
89 2-Methylphenol 26000 img/L-H2O
S10 Tetrachloroethene 200:mg/L-H2O
Sn Toluene 526 mg/L-H2O

; 1.1,1 -Trichloroethane 1330'mg/L-H2O
S13 1,1,2-Trichloroethane 4420 mg/L-H2O
S14 Trichloroethene 1100img/L-H2O
S15 Xylenes (total) 186 mg/L-H2O

GW,Obj1 Benzene 0.005 mg/L
| Chlorobenzene 0.1'mg/L
Chloroform 0.1 mg/L
;1,2-Dichloroethane 0.005 mg/L
cis-1,2-Dichloroethene 0.07 mg/L
,2,4-Dinitrotoluene 0.0001; mg/L
! Ethylbenzene 0.7; mg/L
: Methylene Chloride 0.005! mg/L
2-Methylphenol 2. mg/L

GWot,j10 'Tetrachloroethene 0.005 mg/L
Toluene 1|mg/L
11,1,1 -Trichloroethane 0.2 mg/L
j 1,1,2-Trichloroethane 0.005 mg/L

GW,06(14 Trichloroethene 0.005 mg/L
GW,obj15 Xylenes (total) 10 mg/L

Benzene 0.0009 1/day
Chlorobenzene 0.0023 1/day

; Chloroform____
Il,2-Dichloroethane

0.00039 1/day
0.0019 1/day

cis-1,2-Dichloroethene 0.00024 1/day
2,4-Dinrtrotoluene 0.00192 1/day
Ethylbenzene 0.00032 1/day
Methylene Chloride 0.012 1/day
2-Methylphenol 0.0495 1/day

; Tetrachloroethene 0.00096 1/day
Toluene 0.011 1/day
1,1,1 -Trichloroethane 0.001311/day



Table A-1
Variables for Tier 3 Models

Southeast Rockford - Source Control Operable Unit Risk Assessment
1.1.2-Trichloroethane________________i 0.00095 j1 /day
Trichloroethene____________________0.00042 "I/day
Xylenes (total)______;_______ ___ 0.0019 1/day



. J I J IL 1

Table A-2
Calculation of Leaching Factors

Southeast Rockford • Source Control Operable Unit Risk Assessment

Equation R14
Calculation of
Area 4
1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1.1.1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

Pi
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

Owt
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

foe

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

koc
17
36
96
363
12

155
182
110
50
166
260

H1

0.0401
0.167

3.8E-06
0.323
0.0898
0.754
0.272
0.705
0.0374
0.422
0.25

o.,
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

K
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449

i
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

Sgw

200
200
200
200
200
200
200
200
200
200
200

I
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445

W
3048
3048
3048
3048
3048
3048
3048
3048
3048
3048
3048

LFsw4
1.308625
0.980951
0.62022
0.212054
1.384246
0.38512
0.372013
0.481505
0.888608
0.388286
0.282251

Area 7p
1,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1.1 -Trichloroethane
1,1.2-Trichloroethane
Trichloroethene
Xylenes (total)

Pi
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

ew,
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

f«
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

koe
17
36
96
363
12

155
182
110
50
166
260

H1

0.0401
0.167

3.8E-06
0.323
0.0898
0.754
0.272
0.705
0.0374
0.422
0.25

o.,
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

K
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449

i
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

V
200
200
200
200
200
200
200
200
200
200
200

I
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445

W
4724
4724
4724
4724
4724
4724
4724
4724
4724
4724
4724

LFswTd
1.555221
1.165801
0.737093
0.252014
1.645092
0.457691
0.442115
0.572239
1.056056
0.461455
0.335439



Table A-2
Calculation of Leaching Factors

Southeast Rockford • Source Control Operable Unit Risk Assessment

] 1 J

Area 7d
1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

Pi
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

e«
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

foe

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

koc
17
36
96
363
12
155
182
110
50
166
260

H1

0.0401
0.167

3.8E-06
0.323
0.0898
0.754
0.272
0.705
0.0374
0.422
0.25

o«
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

K
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449

i
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

80*
200
200
200
200
200
200
200
200
200
200
200

I
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445

W
10,668
10,668
10.668
10.668
10.668
10.668
10,668
10,668
10.668
10.668
10.668

LFswp
2.765665
2.073155
1.31078

0.448158
2.925483
0.813917
0.786217
1.017619
1.877995
0.820609
0.596514

Area 9/1 Oc
1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

P.
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

Ow.

0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

foe

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

koc
17
36
96
363
12
155
182
110
50
166
260

H1

0.0401
0.167

3.8E-06
0.323
0.0898
0.754
0.272
0.705
0.0374
0.422
0.25

o.,
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

K
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449

i
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

60*

200
200
200
200
200
200
200
200
200
200
200

I
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445

W
6401
6401
6401
6401
6401
6401
6401
6401
6401
6401
6401

LFsvwnoe
4.706566
3.528062
2.230665
0.762669
4.978541
1.38511
1.337971
1.731768
3.195942

1.3965
1.015138



Table A-2
Calculation of Leaching Factors

Southeast Rockford • Source Control Operable Unit Risk Assessment

] I .J

Area 9/1 Ow
1,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinttrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1.1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

P,
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

e«
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

foe

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

k«
17
36
96
363
12
155
182
110
50
166
260

H'
0.0401
0.167

3.8E-06
0.323
0.0898
0.754
0.272
0.705
0.0374
0.422
0.25

o..
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

K
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449

i
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0002
0.002
0.002

8,w
200
200
200
200
200
200
200
200
200
200
200

I
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445

W
6096
6096
6096
6096
6096
6096
6096
6096
6096
6096
6096

LFswt/iow
4.625366
3.467195
2.192181
0.749511
4.892649
1.361214
1.314888
1.701891
3.140805
1.372407
0.997624

Area 9/1 One
1,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1.1,1-Trichloroethane
1,1.2-Trichloroethane
Trichloroethene
Xylenes (total)

P.
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

Ow,

0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

foe

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

koc
17
36
96

363
12
155
182
110
50
166
260

H1

0.0401
0.167

3.8E-06
0.323
0.0898
0.754
0.272
0.705
0.0374
0.422
0.25

o,,
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

K
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449

i
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

V
200
200
200
200
200
200
200
200
200
200
200

I
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445

W
366
366
366
366
366
366
366
366
366
366
366

LFswwiom
0.693609
0.519933
0.328734
0.112395
0.73369
0.204125
0.197178
0.255212
0.470988
0.205803
0.149601



Table A-2
Calculation of Leaching Factors

Southeast Rockford - Source Control Operable Unit Risk Assessment

I J

Area 11
Benzene
1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1 , 1 , 1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Xylenes (total)

Pi
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

QWI

0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

foe

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

koc
59
17
36
96
363
12
155
182
110
50
166
260

H'
0.228
0.0401
0.167

3.8E-06
0.323
0.0898
0.754
0.272
0.705
0.0374
0.422
0.25

o.,
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

K
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449
38449

i
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

5g.

200
200
200
200
200
200
200
200
200
200
200
200

I
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445
4.445

W
8534
8534
8534
8534
8534
8534
8534
8534
8534
8534
8534
8534

LFswii
3.020905
5.159002
3.86721

2.445096
0.835983
5.457122
1.518259
1.466589
1.89824
3.503164
1.530744
1.112722



Table A-3
Calculation of Diffusion Coefficients and CMl

Southeast Rockford - Source Control Operable Unit Risk Assessment

Equation S29
Calculation of C,M>

Benzene
1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1.1.1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

S
1750
8520
3500
270
169

13000
200
526

1330
4420
1100
186

P,
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

Hl

0.228
0.0401
0.167

3.8E-06
0.323

0.0898
0.754
0.272
0.705
0.0374
0.422
0.25

e«
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

ew,
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

foe

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

KOC

59
17
36
96
363
12

155
182
110
50
166
260

C.*"
412.1833
1175.069
643.9611
78.57008
143.8397
1694.998
93.72889
255.1918
498.5283
897.7413
511.3044
118.9367



Table
Distance to Groundwater Management Zone (X), Source Width (Sw) and Source Thickness (Sd)

Southeast Rockford - Source Control Operable Unit Risk Assessment

Parameter
Area
4

7p

7d

9/1 Oc

9/1 Ow

9/1 One

11

X(tt.)
175

450

1.150

700

250

550

150

X (cm.)
5,334

13,716

35,052

21,336

7,620

16.764

4,572

Sw (ft.)
100

200

175

125

35

35

250

Sw (cm.)
3,048

6,096

5,334

3,810

1.067

1,067

7,620

s< (ft.)
13

15

15

10

10

10

15

Sd (cm.)
396

457

457

305

305

305

457

EXPLANATION
X = Distance along centeriine (i.e. parallel to direction of groundwater flow) of plume emanating from source
Sw = Source width perpendicular to groundwater flow direction in HORIZONTAL PLANE (i.e. width)
Sd = Source width perpendicular to groundwater flow direction in VERTICAL PLANE (i.e. thickness)

Area 7p = proximal to GMZ boundary (i.e. closest to downgradient boundary)
Area 7d = distal to GMZ boundary (i.e. farthest from downgradient boundary)
Area 9/1 Oc = located in central part of Sundstrand Plant #1 (i.e. loading dock area)
Area 9/1 One = located at northeast end of Area 9/10 (i.e. @ former Mid-States property)
Area 9/1 Ow = located at west end of Sundstrand Plant #1 (i.e. outdoor drum storage area)



Table A-5
Calculation of Attenuation Factors

Southeast Rockford - Source Control Operable Unit Risk Assessment
Steady-State Attenuation along the centerline of a dissolved plume
Equation R15
Calculation of C,,/C»

Area 4

1,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinrtrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

X

5,334
5,334
5.334
5.334
5,334
5,334
5,334
5,334
5,334
5,334
5,334

«x

533.4
533.4
533.4
533.4
533.4
533.4
533.4
533.4
533.4
533.4
533.4

X

0.0019
0.00024
0.00192
0.00032
0.012

0.00096
0.011
0.0013
0.00095
0.00042
0.0019

U
cm/day

2.633493
2.633493
2.633493
2.633493
2.633493
2.633493
2.633493
2.633493
2.633493
2633493
2.633493

«y

177.8
177.8
177.8
177.8
177.8
177.8
177.8
177.8
177.8
177.8
177.8

«z

26.67
26.67
26.67
26.67
26.67
26.67
26.67
26.67
26.67
26.67
26.67

S* (cm.)

3,048
3.048
3.048
3.048
3,048
3,048
3,048
3,048
3.048
3.048
3,048

Sd (cm.)

396
396
396
396
396
396
396
396
396
396
396

erf(1)

0.782
0.782
0.782
0.782
0.782
0.782
0.782
0782
0.782
0.782
0.782

erf(2)

0.525
0.525
0.525
0.525
0.525
0.525
0.525
0.525
0.525
0.525
0.525

Cix/Cgoure,

0.020405
0.249361
0.019894
0215422
457E-06
0074947
8.58E-06
0.045553
0076095
0.180353
0.020405

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

0.245039
0280718
0005027
3249438
1094.826
0066714
116536.8
4.390486
0.065707
0.027723
490.0774

Area 7p

1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2.4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1.1.1-Trichloroethane
1 . 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

X

13,716
13,716
13,716
13,716
13,716
13,716
13.716
13,716
13.716
13.716
13,716

«,

1371.6
1371.6
1371.6
1371.6
1371.6
1371.6
1371.6
1371.6
1371.6
1371.6
1371.6

X

0.0019
0.00024
0.00192
0.00032

0.012
0.00096
0.011
0.0013
0.00095
0.00042
0.0019

U
cm/day

3.291866
3.291866
3.291866
3291866
3.291866
3.291866
3.291866
3.291866
3291866
3291866
3.291866

ay

457.2
457.2
457.2
457.2
4572
4572
4572
4572
457.2
4572
4572

«i

68.58
68.58
68.58
68.58
6858
68.58
68.58
68.58
68.58
68.58
68.58

Sw (cm.)

6,096
6,096
6,096
6.096
6.096
6,096
6,096
6,096
6,096
6,096
6.096

Sd (cm.)

457
457
457
457
457
457
457
457
457
457
457

erf(1)

0.609
0.609
0.609
0.609
0.609
0609
0609
0609
0.609
0.609
0.609

erf(2)

0.236
0.236
0.236
0.236
0.236
0236
0236
0.236
0.236
0.236
0.236

C(»/CMure»

0.000874
0063787
0.000839
0048436
265E-09
0007459
67E-09

0003235
0007654
0034898
0000874

GWobj

0.005
007

0.0001
07

0.005
0.005

1
02

0.005
0005

10

GWsource

5720157
1.097407
0119161
14.45219
1887212
0670359
1.49E+08
61.82083
0653231
0143275
11440.31



Table A-5
Calculation of Attenuation Factors

Southeast Rockford - Source Control Operable Unit Risk Assessment

J

Area 7d

1,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1.1,1-Trichloroethane
1.1,2-Trichloroethane
Trichloroethene
Xylenes (total)

X

35,052
35,052
35.052
35,052
35.052
35,052
35.052
35.052
35,052
35,052
35.052

a»

3505.2
3505.2
3505.2
3505.2
3505.2
3505.2
3505.2
3505.2
3505.2
3505.2
3505.2

X

0.0019
0.00024
0.00192
0.00032
0.012

0.00096
0.011
0.0013
0.00095
0.00042
0.0019

U
cm/day

3.291866
3291866
3.291866
3.291866
3.291866
3.291866
3.291866
3.291866
3.291866
3.291866
3.291866

«»

1168.4
1168.4
1168.4
1168.4
1168.4
1168.4
1168.4
1168.4
1168.4
1168.4
1168.4

az

175.26
175.26
175.26
176.26
175.26
175.26
175.26
175.26
175.26
175.26
175.26

S« (cm.)

5,334
5,334
5.334
5,334
5,334
5,334
5,334
5,334
5.334
5,334
5.334

Sd (cm.)

457
457
457
457
457
457
457
457
457
457
457

erf(1)

0.208
0.208
0.208
0.208
0208
0208
0208
0.208
0.208
0.208
0.208

erf(2)

0.092
0.092
0.092
0.092
0.092
0.092
0.092
0.092
0.092
0.092
0.092

C(«/C«ouret

1.01E-06
0.002915
9.42E-07
0.001639
7.54E-16
4.51E-05
3.4E-15
1E-05

4.73E-05
0.000844
1.01E-06

GWobj

0.005
007

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

4944.997
24.01091
106.1198
427.0124
663E+12
110.8823
2.94E-H4
19967.74
105.7595
5925021
9889994

Area 9/1 Oc

1,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1.1.1-Trichloroethane
1 . 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

X

21.336
21.336
21,336
21,336
21.336
21,336
21.336
21,336
21.336
21,336
21,336

<*x

2133.6
2133.6
2133.6
2133.6
2133.6
2133.6
2133.6
2133.6
2133.6
2133.6
2133.6

X

0.0019
0.00024
0.00192
0.00032

0.012
0.00096
0.011
0.0013
0.00095
000042
0.0019

U
cm/day

0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0658373
0.658373

«y

711.2
711.2
711.2
711.2
711.2
711.2
711.2
711.2
711.2
711.2
711.2

«2

106.68
106.68
106.68
106.68
106.68
106.68
106.68
106.68
106.68
106.68
10668

Sw (cm.)

3,810
3.810
3,810
3.810
3,810
3,810
3,810
3,810
3,810
3,810
3,810

Sd (cm.)

305
305
305
305
305
305
305
305
305
305
305

erf(1)

0.245
0.245
0.245
0.245
0.245
0245
0245
0245
0.245
0245
0245

erf(2)

0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101

CfrJCtourc*

4.63E-11
0.00018
4.08E-11
54E-05
3.08E-27
4.98E-08
435E-26
3.05E-09
5.44E-08
1.4E-05

463E-11

GWobj

0.005
007

00001
0.7

0005
0005

1
0.2

0.005
0005

10

GWsource

1.08E+08
388.0742
2452636
1297272
162E+24
1004583
23E+25

65578456
919408
356.789

216E+11



Table A-5
Calculation of Attenuation Factors

Southeast Rockford - Source Control Operable Unit Risk Assessment

t

Area 9/1 Ow

1,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichtoroethane
Trichloroethene
Xylenes (total)

X

7.620
7,620
7,620
7,620
7,620
7.620
7.620
7,620
7,620
7,620
7,620

0.

762
762
762
762
762
762
762
762
762
762
762

X

0.0019
0.00024
0.00192
0.00032

0.012
0.00096
0.011
0.0013
0.00095
0.00042
0.0019

U
cm/day

0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373

a.

254
254
254
254
254
254
254
254
254
254
254

<»Z

38.1
38.1
38.1
38.1
38.1
38.1
38.1
38.1
38.1
38.1
38.1

Sw (cm.)

1,067
1.067
1.067
1,067
1,067
1,067
1.067
1,067
1,067
1,067
1,067

Sd (cm.)

305
305
305
305
305
305
305
305
305
305
305

erf(1)

0.192
0.192
0.192
0.192
0.192
0.192
0.192
0.192
0.192
0.192
0.192

erf(2)

0.283
0.283
0.283
0.283
0.283
0.283
0.283
0.283
0.283
0.283
0.283

C(K(/Cioure,

1.58E-06
0.006898
1.46E-06
0.003742
4.61E-16
8.45E-05
2.22E-15
1.74E-05
888E-05
0.001852
1.58E-06

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

3174.248
10.14761
68.34627
187.0447
1.08E+13
59.14507
4.5E-M4
11480.92
56.27691
2699412
6348497

Area 9/1 One

1,2-Dichloroethane
cis-1 ,2-Oichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1.1.1-Trichloroethane
1 , 1 ,2-Trichtoroethane
Trichloroethene
Xylenes (total)

X

16.764
16,764
16,764
16.764
16,764
16,764
16,764
16.764
16,764
16.764
16,764

««

1676.4
1676.4
1676.4
1676.4
1676.4
1676.4
1676.4
1676.4
1676.4
1676.4
1676.4

X

0.0019
0.00024
0.00192
0.00032

0.012
0.00096

0.011
00013
0.00095
0.00042
0.0019

U
cm/day

0.658373
0.658373
0.658373
0658373
0.658373
0.658373
0658373
0658373
0.658373
0.658373
0.658373

«y

558.8
558.8
558.8
5588
558.8
558.8
558.8
558.8
558.8
558.8
558.8

a*

83.82
8382
83.82
83.82
83.82
83.82
83.82
83.82
83.82
83.82
83.82

Sw(cm.)

1,067
1,067
1,067
1,067
1,067
1,067
1,067
1,067
1,067
1,067
1,067

Sd (cm.)

305
305
305
305
305
305
305
305
305
305
305

erf(1)

0.087
0.087
0.087
0.087
0.087
0.087
0.087
0.087
0.087
0.087
0087

erf(2)

0.129
0.129
0.129
0.129
0.129
0.129
0.129
0129
0.129
0.129
0.129

C(»)/C«oure«

3.36E-10
0.000196

3E-10
693E-05
165E-24
1.56E-07
1.72E-23
1.34E-08
1.69E-07
2.16E-05
3.36E-10

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0005

10

GWsource

14889382
357.2264
333280.4
1010039
3.03E+21
3203021
5.81E+22
14901816
29634.36
231.9221
2.98E+10



Table A-5
Calculation of Attenuation Factors

Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 11

Benzene
1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2.4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1.1,2-Trichloroethane
Trichloroethene
Xylenes (total)

X

4,572
4.572
4.572
4,572
4,572
4.572
4,572
4.572
4.572
4.572
4.572
4,572

a,

457.2
457.2
457.2
457.2
457.2
457.2
457.2
457.2
457.2
457.2
457.2
457.2

X

0.0009
0.0019
0.00024
0.00192
0.00032

0.012
0.00096

0.011
0.0013
0.00095
0.00042
0.0019

U
cm/day

0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0.658373
0658373

ay

152.4
152.4
152.4
152.4
152.4
152.4
152.4
152.4
152.4
152.4
152.4
152.4

<*i

22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86
22.86

Sw(cm.)

7.620
7,620
7,620
7,620
7,620
7.620
7.620
7,620
7.620
7.620
7.620
7,620

Sd (cm.)

457
457
457
457
457
457
457
457
457
457
457
457

erf(1)

2.282
2.282
2.282
2.282
2.282
2.282
2.282
2.282
2.282
2.282
2.282
2.282

erf(2)

0.707
0.707
0.707
0.707
0.707
0.707
0.707
0.707
0.707
0.707
0.707
0.707

C(»/C»oure«

0.008764
0.000367
0.159147
0.000347
0.104895
1.91E-11
0.007033
6.41E-11
0.002199
0.007293
0.064393
0.000367

GWobj

0.005
0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

0.570504
13.63107
0439845
0288125
6673334
2.61E+08
0710981
1.56E-HO
9094383
0685611
0.077648
2726215



Table A-6
Calculation of Risk-Based Soil Level

Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 4

1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

C(x/Ctoure,

0.020404941
0.249360862
0.019893571
0.215421847
4.56693E-06
0.074946511
8.58098E-06
0.045553047
0.076095025
0.180353208
0.020404941

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

0.245039
0.280718
0.005027
3.249438
1094.826
0.066714
116536.8
4.390486
0.065707
0.027723
490.0774

LFsw

1.308625
0.980951
0.62022
0.212054
1.384246
0.38512
0.372013
0.481505
0.888608
0.388286
0.282251

RBSLatten

0.187248935
0.286168805
0.008104787
15.32361273
790.9188286
0.173229959
313260.1666
9.118254636
0.073944114
0.071399301
1736.314619

Area 7p

1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1 , 1 .1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

C(x/Ctoure,

0.000874102
0.063786706
0.000839204
0.048435575
2.64941 E-09
0.007458691
6.70175E-09
0.003235156
0.007654257
0.034897883
0.000874102

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

5.720157
1.097407
0.119161
14.45219
1887212
0.670359
1.49E+08
61.82083
0.653231
0.143275
11440.31

LFsw

1.555221
1.165801
0.737093
0.252014
1.645092
0.457691
0.442115
0.572239
1.056056
0.461455
0.335439

RBSLatten

3.67803434
0.94133358
0.161662782
57.3468541
1147177.109
1.464653639
337502367.7
108.0331689
0.618557384
0.310485909
34105.53325

AreaTd

1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1.1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

C(X/C*ource

1.01112E-06
0.002915341
9.4233 1E-07
0.001639297
7.53795E-16
4.50929E-05
3.40027E-15
1.00162E-05
4.72771 E-05
0.000843879
1.01112E-06

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

4944.997
24.01091
106.1198
427.0124
6.63E+12
110.8823
2.94E+14
19967.74
105.7595
5.925021
9889994

LFsw

2.765665
2.073155
1.31078

0.448158
2.925483
0.813917
0.786217
1.017619
1.877995
0.820609
0.596514

RBSLatten

1787.995487
11.58182183
80.95927777
952.8161082
2.26735E+12
136.2329608
3.74062E+14
19622.02561
56.31511884
7.220270305
16579654.76



Table A-6
Calculation of Risk-Based Soil Level

Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 9/1 Oc

1,2-Dichloroethane
cis-1 ,2-Dichloroethene
2.4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1.1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

C(«/C»ource

4.63264E-1 1
0.000180378
4.07725E-1 1
5.39594E-05
3.08458E-27
4.9771 9E-08
4.34853E-26
3.04978E-09
5.43828E-08
1.40139E-05
4.63264E-1 1

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

1.08E+08
388.0742
2452636
12972.72
1.62E+24
100458.3
2.3E+25

65578456
91940.8
356.789

2.16E+11

LFSW

4.706566
3.528062
2.230665
0.762669
4.978541
1.38511

1.337971
1.731768
3195942

1.3965
1.015138

RBSLatten

22931763.56
109.9964084
1099508.557
17009.6346
3.2559E+23
72527.26415
1.71874E+25
37867927.15
28767.9776

255.4879898
2.12641E+11

Area 9/1 Ow

1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2.4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene -
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

C<x)/Ctource

1.57518E-06
0.006898175
1.46314E-06
0.003742421
4.60947E-16
8.45379E-05
2.21979E-15
1.74202E-05
8.88464E-05
0.001852255
1.57518E-06

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

3174.248
10.14761
68.34627
187.0447
1.08E+13
59.14507
4.5E+14
11480.92
56.27691
2.699412
6348497

LFSW

4.625366
3.467195
2.192181
0.749511
4.892649
1.361214
1.314888
1.701891
3.140805
1.372407
0.997624

RBSLatten

686.269702
2.926749719
31.17729134
249.5557248
2.21705E-H2
43.45023967
3.42609E+14
6745.981375
17.91799288
1.966917557
6363614.903

Area 9/1 One

1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Xylenes (total)

C(x/Ctouret

3.3581 E-10
0.000195954
3.00048E-10
6.93043E-05
1.65113E-24
1.56103E-07
1.71975E-23
1.34212E-08
1.68723E-07
2.1559E-05
3.3581 E-10

GWobj

0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

14889382
357.2264
333280.4
10100.39
3.03E+21
32030.21
5.81 E+22
14901816
29634.36
231.9221
2.98E+10

LFSW

0.693609
0.519933
0.328734
0.112395
0.73369
0.204125
0.197178
0.255212
0.470988
0.205803
0.149601

RBSLatten

21466525.77
687.0629051
1013828.702
89865.12713
4.12739E+21
156915.0566
2.94901 E+23
58390035.77
62919.58914
1126.912926
1.99054E+11



Table A-6
Calculation of Risk-Based Soil Level

Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 11

Benzene
1.2-Dichloroethane
cis-1 ,2-Dichloroethene
2,4-Dinitrotoluene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1.1 -Trichloroethane
1.1,2-Trichloroethane
Trichloroethene
Xylenes (total)

C(X/Csource

0.008764188
0.000366809
0.159147054
0.000347072
0.104895099
1.91221E-11
0.007032536
6.41356E-11
0.00219916
0.007292762
0.06439305

0.000366809

GWobj

0.005
0.005
0.07

0.0001
0.7

0.005
0.005

1
0.2

0.005
0.005

10

GWsource

0570504
13.63107
0.439845
0.288125
6.673334
2.61 E+08
0.710981
1.56E+10
90.94383
0.685611
0.077648
27262.15

LFSW

3.020905
5.159002
3.86721

2.445096
0.835983
5.457122
1.518259
1.466589
1.89824

3.503164
1.530744
1.112722

RBSLatten

0.188851868
2.642192371
0.113736962
0.117837903
7982618287
47914948.52
0.468286992
10631447718
47.90954185
0.195712015
0.05072575
24500.41827
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Appendix B

Area 4 - Subsurface Above 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Omanics fug/Kg}

Semivolatile Organics (ug/Kg}

Pesticides & PCBs (ug/Kg)
gamma-BHC (Lindane)
Endosulfan II
4,4'-DDD

6/29/93
SB4-2A
EXR37

0.12
0.22
0.24

Page 1 of 1



Appendix B

Area 7 - Subsurface Above 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

8/19/93
SB134A
EXR71

6/22/93
SB7-5B
EXR12

6/23/93
SB7-10A
EXR23

9/24/93
SB7-24A
EXS12

Volatile Organics (ug/Kg)
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene (total)
1.1.1-Trichloroethane
Trichloroethene
1.1.2-Trichloroethane
Tetrachloroethene
Toluene
Ethylbenzene
Styrene
Xylene

CA
6
10
2
3

39

580
590
4

1500
1

Semivolatile Organics (ug/Kg)
Naphthalene
2-Methylnaphthalene
2,4-Dinitrotoluene
Dietnylphthalate
Fluorene
Phenanthrene
Di-n-Butylphthalate
bis(2-Ethylhexyl)Phthalate

Pesticides & PCBs (ug/Kg)
Heptachlor epoxide
Aroclor-1254

CA

10

5
11
3

29
23
2

11

CA CA

8400

49000
110000
5500

16000
23000
26000
1600

210000

15000
10000
1500

2100

360000
24000

110000

15000

110000

1000
1100

130
140

1200

3.3
480

Page 1 of 1



Appendix B

Area 4 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

Volatile Onjanics (ug/kal
Methytene Chloride
1 ,2-Dichloroethene (total)
1 ,2-Dichloroethane
1.1,1-Trichloroethane
1 ,2-Dichloropropane
Trichloroethene
Toluene

Semivolatile Orpamcs (ua/kai
Naphthalene
2-Methytnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalale
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexy1)Phthalate
Di-n-Octyl Phthalate
Benzo (b) Fluoranthene
Benzo (k) Ruoranthene
Benzo (a) Pyrene
ldeno(1.2.3-cd) Pyrene
Dibenzo (a.h) Anthracene
Benzo (g.h.i) Perylene

Pesticides A PCBs (ug/ka)
detta-BHC
Aldrin
Heptachlor epoxide
Endosulfan 1
DieWrin
4.4--DOE
Endrin
EndosuKuitl
4.4--DDD
4,4'-DOT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Arodor-1254
Arodor-1260

9/22/93
SS4-7
EXSOB

12

17
7

11

150

170
160

110
1400

110
84
140

2

3.9

4.3
22

17
3.9
2.7

100

9/22/93
SS4-8
EXS09

18
3

110

25
3

160
130

100
340

110
84

4.7

9.8

6/10/96
SS4-205
EBFY5

2

100
81

53
72
300

150
160

0.39

0.53
0.84

0.45
3.7
1.2

0.34
0.33
0.21

8.4

6/10/96
SS4-201
EBFYO

49
58

570
72
78
66

1100
640
130
420
580
9000
67

1200
1300
160
79
41

0.29

0.52

3.8
1.3

0.4
0.96
18
20

1
3.4
1.1
49

6/10/96
SS4-203-D

EBFY2

1

260
120
960
550
920

16000
1000
1400
72

12000
4700
180

5600
5900
320

11000
11000
860
500
430
56

0.13
0.29

0.35
1.9

26

0.27

30

6/10/96
SS4-204
EBFY4

44
45

330

67
70

6/10/96
SS4-203
EBFY3

210
110
850
420
720

8600
960
1100
51

11000
5000
60

4700
5200
300

9600
9900
1100
620
390
70

0.095
0.29

0.98

0.61
0.2

0.95

21

0.2

6/10/96
SS4-202
EBFY1

420
50
48
57

790
290

330
400
1200

640
670
97
75
52

0.29

0.7

3.9
0.83

0.13

5.2
0.3

0.61
2

36

Page 1 of 2



Appendix B

Area 4 - Surface
Southeast RocWord -Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

Inorganics (ma/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6/10/96
SS4-201
MEAPBO

4330

3
59.7
0.39
1.2

37500
12.6

3
22.9

11400
112

19100
489
8.7
600
0.92

279
1.4

10.7
742
0.35

6/10/96
SS4-202
MEAPB1

8860

5.5
119
0.56
1.1

11100
15.4
6.2
148

13600
102

6560
592
13.8
808
1.1

93.4
2.4

23.2
645
0.46

6/10/96
SS4-203-D
MEAPB2

2550

28
27

0.35
0.53

131000
5.4
2.9

10.2
7390
25.1

83700
313
7.2
296

141
1.5
9.9

89.8

6/10/96
SS4-203
MEAPB3

3860

2.8
31.6
0.7

0.46
87600

6.7
2.8
132

13000
20.3

54500
264
6.8
388

223
1.6

12.5
89.9

6/10/96
SS4-204
MEAPB4

6360

3.9
92

0.44

2590
10.2
4.9
7.8

10000
15.1
1530
477

8
426
1.1

87.5
1.3

21.1
34

6/10/96
SS4-205
MEAPB5

8330

6.2
113

0.58
0.43
4700
13.5
6

14.1
13500
39.1
2690
572
11.5
856

70.8
1.7

26.1
64.9
0.23

9/22/93
SS4-7

MEWJ98

11500
7.6
4.1
216
0.43
7.4

27000
57.5
5.1

42.6
12300

92
16500
452
18.8
1140
1.2

0.94
147
1.9

29.4
554
4 8

9/22/93
SS4-8

MEWJ99

7580
7.3
3.5

55.8
0.28
1.5

22900
12.9
3.2

14.3
9150
46.3

13400
360
8.5
778

198

22.1
64.3

Page 2 of 2



Appendix B

Area 7 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

Volatile Organics (ug/ka)
Methylene Chloride
Acetone
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
1.2-Dichloroethane
1.1.1 -Trichloroethane
Trichloroethene
Tetrachloroethene
1 . 1 ,2,2-Tetrachloroethane
Toluene

Semivolatile Organics fug/kg)
Isophorone
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate
Benzo (a) Pyrene

Pesticides & PCBs fug/kg)
Dieldrin
4.4--DDE
Endosulfan II
4.4'-DDT
Endrin aldehyde
gamma-Chlordane
Aroclor-1260

Date Sampled
Sample Number
Organic Traffic Report Number

Inorganics (mg/Ka)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6/21/96
SS7-105
EBGH9

46

6/21/96
SS7-102
MEAPJO

15000

6.8
114
0.66

2300
17.8
9.2
15.3

19200
22.3
2630
698
0.06
14.4
1270
0.98

37.7

32.5
54.1
0.35

6/21/96
SS7-102
EBGJO

5

77

6/21/96
SS7-103
MEAPJ1

9030

4.3
67.6
0.15

1560
11.1
5.6
8.2

11800
12.9
1530
400

7.3
801

31.4

24.3
31.3
0.37

6/21/96
SS7-103
EBGJ1

49

6/21/96
SS7-104
MEAPJ2

9980

4.4
61.2
0.22

9400
11.4
6.1
9.9

13500
10.9
6130
406

9.7
800

36.4

24.5
35.6
0.25

6/21/96
SS7-104
EBGJ2

1

70

6/21/96
SS7-101
MEAPJ3

8630

3.6
56.7
0.13

929
10.1
5.4
7.6

10600
12.6
1400
391

7.9
858

26.7

19.2
32

0.28

6/21/96
SS7-101
EBGJ3

53

6/21/96
SS7-105
MEAPH9

9270

3.9
41.6
0.15

8540
10.5
5.2
11.6

11800
14.4
4790
292

9.3
1140

33.5

20.2
34.6
0.27

9/22/93
SS7-1
EXR99

13
10

85

9/22/93
SS7-1(D)
MEWJ91

14000
9.4
4.9
82

0.33

2010
16
5.8
16.7

14400
10

2450
452

13.3
1180

1

124

31.3
35.7

9/22/93
SS7-1(D)

EXS01

31
28

240

9/22/93
SS7-2

MEWJ92

15800
11.8
5.8
140
0.43

27100
18.7
6.2
18.6

15300
19.9

17400
573

13.4
1550
0.99

161

35.9
80.5

Page 1 of 2



Appendix B

Area 7 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

Volatile Oryanics (uy/kg)
Methylene Chloride
Acetone
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
1 ,2-Dichloroethane
1,1.1 -Trichloroethane
Trichloroethene
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethane
Toluene

Semivolatile Organics (ug/kg)
Isophorone
Fluoranthene
Pyrene
bis(2*Ethylhexyl)Phthalate
Benzo (a) Pyrene

Pesticides & PCBs fug/kg}
Dieldrin
4.4--DDE
Endosulfan II
4,4'-DDT
Endrin aldehyde
gamma-Chlordane
Aroclor-1260

Date Sampled
Sample Number
Organic Traffic Report Number

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

9/22/93
SS7-3
EXS03

4
17

6

7

170

9/22/93
SS7-10

MEWJ94

14100
12.4
5.2
260
0.42
1.6

1990
55.1
11.3
148

18600
180

2110
433
2.2

49.1
1320
1.2
1.4
115

31.1
177
2.9

9/22/93
SS7-10
EXS04

33
62
8

220

40
140
400
12
4

150

570
170

5.3
13
15
35
33
20

450

9/22/93
SS7-21

MEWJ95

14200
12.7
6.2
161

0.47

7250
46.6
6.9

30.9
16600
217
4830
631

14.8
1550
1.4

130

36.4
151

9/22/93
SS7-21
EXS05

5

4
75

310

23

8.2

9/22/93
SS7-23

MEWJ96

13400
10.7
5.1
114

0.32

7180
31.5
5.9

34.7
17000
151

4770
435
0.11
16.5
1270
1.4

178

32.4
108

9/22/93
SS7-23
EXS06

6
12

7

5

3

42
37
330

12
8.5

9/22/93
SS7-1

MEWJ90

12700
11.6
4.9

77.7
0.36

1960
15.5
6.2
16.3

14200
9.7

2360
499

12.7
979
0.92

117
2.1

27.5
36.4
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Appendix B

Area 9 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organlcs (ug/Kg)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachtoride
Bromodichloromethane
1 ,2-Dichloropropane
cis-1 ,3-Dfchtoropropene
Trichloroethene
Dibromochtoromethane
1.1,2-Trichtoroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

6/25/96
SS9/10-104

EBGK7

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

UJ
UJ
UJ
UJ

BJU
U
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

6/25/96
SS9/10-102

EBGK4

11
11
11
11
2
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

6/25/96
SS9/10-101

EBGK5

10
10
10
10
3
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

6/25/96
SS9/10-103

EBGK6

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

UJ
UJ
UJ
UJ

BUJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

6/24/96
SS9/1 0-105(3)

EBGK8

110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
11

110
110
110
110

U
U
U
U

BJU
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
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Appendix B

, Area 9 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Semivolatlle Organlcs (ug/Kg)
Phenol
bis(2-Chloroethyl)Ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)Methane
2.4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol

6/25/96
SS9/10-104

EBGK7

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3700
1500
3700
1500
1500
1500
3700
350
3700

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U

6/25/96
SS9/10-102

EBGK4

430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
430
1100
430
1100
430
430
430
1100
430
1100

U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U

6/25/96
SS9/10-101

EBGK5

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
4400
1700
4400
1700
1700
1700
4400
1700
4400

U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U

6/25/96
SS9/10-103

EBGK6

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
320
1800
1800
1800
250
1800
1800
4600
1800
4600
1800
1800
1800
4600
200

4600

U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
J

UJ
U
U
J
U
U
U
U
U
U
U
U
UJ
J
U

6/24/96
SS9/1 0-105(5)

EBGK8
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Appendix B

/, Area 9 - Surface '•/
Southeast Rockford • Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

4-Nitrophenol
Dibenzofuran
2,4-Oinitrotoluene
Diethylphthalate
4-Chtorophenyl-phenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine (1)
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-DJchlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Dibenzo (a,h) Anthracene
Benzo (g.h.i) Perytene

6/25/96
SS9/10-104

EBGK7

3700
190
1500
1500
1500
340
3700
3700
1500
1500
1500
3700
3600
640
530
1600
4800
4200
1500
1500
2300
2100
3900
1500
2800
740
1700
1200
1500
1300

U
J
U
U
U
J
U
U
U
U
U
UJ
J
J
J
J
J
J
U
UJ
J
J
J
U
J
J
J
J
U
J

6/25/96
SS9/10-102

EBGK4

1100
430
430
430
430
430
1100
1100
430
430
430
1100
400
55
59

430
650
580
60
430
330
310
130
430
420
220
260
230
430
270

U
U
U
U
U
U
U
U
U
U
U
U
J
J
J
U

J
UJ
J
J
J
U
J
J
J
J
U
J

6/25/96
SS9/10-101

EBGK5

4400
1700
1700
1700
1700
1700
4400
4400
1700
1700
1700
4400
2100
190
250
1700
4400
3400
1700
1700
1400
1800
460
1700
2700
790
1600
1000
1700
1100

U
U
U
U
U
U
U
U
U
U
U
U
J
J
J
U
J
J
U
UJ
J
J
J
U
J
J
J
J
U
J

6/25/96
SS9/10-103

EBGK6

4600
1800
1800
1800
1800
190

4600
4600
1800
1800
1800
4600
2600
540
340
1200
4200
3500
660
1800
1900
1900
7400
1800
2800
890
1700
1300
1800
1400

U
U
U
U
U
J
U
U
U
U
U
U
J
J
J
J
J
J
J

UJ
J
J
J
U
J
J
J
J
U
J

6/24/96
SS9/1 0-105(8)

EBGK8
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Appendix B

Area 9 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Pesticides & PCBs fuq/Ka)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan 1
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

6/25/96
SS9/10-104

EBGK7

1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
4.1
17
3.7
3.7
7.1
3.7
41
19
3.7
3.7
1.9
2

190
37
74
37
37
37
30
37

U
U
U
U
U
U
U
U
PJ
J
U
U
J
U
J
U
U
U
U
PJ
U
U
U
U
U
U
J
U

6/25/96
SS9/10-102

EBGK4

2.2
2.2
2.2
2.2
2.2
2.2
2.5
2.2
54
4.3
4.3
4.3
4.3
4.3
4.3
22
4.3
4.3
2.2
2.2
220
43
87
43
43
43
43
43

U
U
U
U
U
U

U
P
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

6/25/96
SS9/10-101

EBGK5

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
3.4
3.4
3.4
3.4
3.4
3.4
3.4
18
3.4
3.4
1.8
1.8
180
34
70
34
34
34
34
34

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

6/25/96
SS9/10-103

EBGK6

1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
3.6
3.6
3.6
3.6
3.6
3.6
7
19
3.6
3.6
1.9
1.9
190
36
73
36
36
36
36
36

U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U

6/24/96
SS9/1 0-105(3)

EBGK8
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Appendix B

Area 11 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number
Volatile Organic* fuy/Kyl
No Hits

Stmlvolattl* Oryanlca fug/Kg)
Naphthalene
2-Methylnaphthalene
Acenaphthene
Jtoenzofuran
Fkiorene
Phenanthrene
Knthracene

Carbazote
CH-n-Butylphthalate
Fluoranthene
*yrene
Jutyfcenzylphthalate
Benzo(a)anthracene
Chrysene
bte(2-Ethylhexyl)Phthalate
DM-Octyl Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1 ,2.3-cd) Pyrene
Dfcenzo (a,h) Anthracene
Benzo (g.h.l) Perytene

Pesticides A PCBs (up/Kg)
defta-BHC
Heptachtor
AMrin
HeptachkxepoxkJe
Endosulfanl
DteMrfn
4.4--OOE
Endrin
Endosulfan II
4.4--ODD
4.4'-OOT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chtordane
gamma-Chlordane
Arockx-1254
Arodor-1260

6/11/96
SS1 1-204

EBFZ9

42
45
70
57
130
820
160
65
190

1300
280

770
570

3100

680
380
96
63
70

0.54
0.64
6.6
3.5

3.2
2.1

30
1.1

0.82
2.9

530

6/11/96
SS1 1-205

EBGAO

83

110
160

79
79
880

86
50

0.38

0.31

0.68

4.6

0.5

6/11/96
SS1 1-201

EBFZ6

54

160
110

69
52

2600

99
100

0.11
0.79

0.36

6.5

0.35

57

6/11/96
SS1 1-202

EBFZ7

88

160

44
85
75

24000
100
87
46

0.21

0.34

9.4

0.47
0.36

31

6/11/96
SS1 1-203

EBFZ8

120

94
280
57

140
140

11000
66

240
270

0.24

0.69

0.67

1.2

0.94
7.7

0.54

31

6/24/96
SS1 1-207
EBGK3

15000

39000
33000
47000
370000
93000
67000

440000
430000

200000
240000
40000

220000
130000
150000
120000

120000

13

24

12

11
9.7
120
180

350

6/24/96
SS1 1-206
EBGK2

4300

5200
8700
7600

3200
3800
37000

3500
2400
2400
2100

2000

2.3

10

3

450
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Appendix B

Area 4 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6/28/93
SB4-1D
EXR35

6/28/93
SB4-1F
EXR36

6/29/93
SB4-2D
EXR3S

6/29/93
SB4-3E
EXR39

6/29/93
SB4-3E(D)

EXR40

6/29/93
SB4-4E
EXR41

6/29/93
SB4-5E
EXR42

6/29/93
SB4-5F
EXR43

6/12/96
SB4-105(S)

EBGBO

6/12/96
SB4-102(S)

EBGA3

6/12/96
SB4-102(D)

EBGA4

6/27/96
SB4-201-16

EBGP1

6/12/96
SB4-104(S)

EBGA7

Volatile Onjanics (ug/Kg)
Methylene Chloride
Acetone
1.1,1-Trichloroethane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene

CA

Sfl/n/vo/a/ite Omanics (up/Kg)
Naphthalene
2-Methylnaphtnalene
Phenanthrene
bis(2-Elhylhexyl)Phthalate 260

Pesticides & PCBs (ug/Kg)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Endosulfan I
4.4'-DDE
Endosulfan II
4.4'-DDD
4.4--DDT
Methoxychlor
Endrin aldehyde_____

0.14

0.2

CA

360000

3000
1600
580

2.8
5.9
1.8
1.6
1.6
2.3
5.7

0.18

3.7
0.78

CA

5
5

CA

2
1

41
2

CA

6

26
2

CA

2
2

CA

9
6

12

CA

190000

4

2

470

53 150 23

0.34 0.31 0.21
0.17
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Appendix D

Area 4 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Oroanics (uo/Kot
Methytene Chloride
Acetone
1,1,1-Trichtoroethane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene

SamivolatUe Omanics (ug/Kg)

6/12/96
SB4-104(S)-D

EBGA8

6/12/96
SB4-106(S)

EBGB2

6/12/96
SB4-107(S)

EBGB4

6/12/96
SB4-107(D)

EBGB5

6/27/96
SB4-202-8

EBGR3

.

510000

6/12/96
SB4-104(D)

EBGA9

6/12/96
SB4-103(S)

EBGA5

6/12/96
SB4-101(S)

EBGA1

6/12/96
SB4-105(D)

EBGB1

6/13/96
SB4-106(D)

EBGB3

6/12/96
SB4-101(D)

EBGA2

6/12/96
SB4-103(D)

EBGA6

Naphthalene
2-Methylnaphthalene
Phenanthrene
bis(2-Ethylhexyl)Phthalate

Pesticides A PCBs fuo/Ka)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachky
Aldrin
EndosuManl
4.4MDOE
Endosulfan II
4.4'-ODD
4.4>-OOT
Methoxychlor
Endrin aldehyde

Page 2 of 2
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organics (ug/Kg)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Trichloroethene
1 ,1 ,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

$emivolatile Organics (ug/Kg)
4-Methylphenol
Isophorone
Naphthalene
2-Methylnaphthalene
2,4-Dinitrotoluene
Diethylphthalate
Fluorene
Phenanthrene

6/21/93
SB7-1E
EXR04

CA

8

23
170

79
2

6
1

31

27

6/21/93
SB7-1F
EXR05

CA

22

2
99

22

2

6/21/93
SB7-2F
EXR06

CA

13
12

29

57
8

3
3
13

2

6/21/93
SB7-2D
EXR07

CA

13
130

110

5
13

6

32

6/22/93
SB7-3F
EXR08

CA

10
39

62
11

27
2

6/22/93
SB7-3G
EXR09

CA

29
56

55
7

10
9

31

6/22/93
SB7-4E
EXR10

CA

700

6500
2400

17000
2000

990

6200

43

6/22/93
SB7-4H
EXR11

CA

18

18
130

2

220
66

11
95
77

9

49

45

35

6/22/93
SB7-5B
EXR12

CA

10

5

11
3

29
23

2

11

33

6/22/93
SB7-5E
EXR13

CA

1700

5300
630

8400
320

520

3400

6/22/93
SB7-5E(D

EXR14

CA

240
8800

26000
3000

24000
1000

1300

8900

6/22/93
SB7-6F
EXR15

CA

25

64

35
2

32
8

13

88

160
55

29

6/22/93
SB7-6H
EXR16

CA

10

9«'

14

14
2

11

61
53

29
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Ph(halate
Di-n-Octyl Phthalate

Pesticides & PCBs (ug/Kg)
alpha-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Dieldrin
4,4'-DDE
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Aroclor-1232
Aroclor-1242
Aroclor-1254
Aroclor-1260

6/21/93
SB7-1E
EXR04

34

100

58

6/21/93
SB7-1F
EXR05

30

100

6/21/93
SB7-2F
EXR06

33

65

6/21/93
SB7-2D
EXR07

28

45

6/22/93
SB7-3F
EXR08

31

170
23

6/22/93
SB7-3G
EXR09

67

46

6/22/93
SB7-4E
EXR10

43
79

350

6/22/93
SB7-4H
EXR11

87
22
24
330

6/22/93
SB7-5B
EXR12

49

110

6/22/93
SB7-5E
EXR13

650

170

6/22/93
SB7-5E(D)

EXR14

790

630

140

6/22/93
SB7-6F
EXR15

79

110

37
13

6/22/93
SB7-6H
EXR16

100

85

21
7.8
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organics (ug/Kg)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
Chloroform
1 ,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1 ,1 ,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

Semivolatile Organics (ug/Kg)
4-Methylphenol
Isophorone
Naphthalene
2-Methylnaphthalene
2,4-Dinitrotoluene
Diethylphthalate
Fluorene
Phenanthrene

6/23/93
SB7-7I
EXR-17

CA

140

18
260

530
340

920
140

120

930

55
35

41

6/23/93
SB7-7F
EXR18

CA

970

25000
10000

24000
2100

2900

18000

3800
2500

1800

6/23/93
SB7-8D
EXR19

CA

15000

380000
130000

260000
23000

31000

180000

6/23/93
SB7-8I
EXR20

CA

190
150

1200

200

1200

6/23/93
SB7-9E
EXR21

CA

7200

66000
58000

100000
12000

14000

100000

f"

13000
5700

6/23/93
SB7-9J
EXR22

CA

4

5
6

7
1

6

31

21

6/23/93
SB7-10A
EXR23

CA

49000

110000
5500

16000
23000

26000
1600

210000

15000
10000
1500

6/24/93
SB7-11D
EXR25

CA

23

7
240

100
8

5
4

1

5

32

6/24/93
SB7-12D
EXR26

CA

9

1

21
3

12
1

30

6/24/93
SB7-12D(D

EXR27

CA

18

2

32
4

9
2

26

6/24/93
SB7-13E
EXR28

CA

2
4

64

6/24/93
SB7-13E(D

EXR29

CA

11

130
8

35
2

6/29/93
SB7-14C
EXR44

CA

35

8

49
19
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate
Oi-n-Octyl Phthalate

Pesticides & PCBs /up/Kpl
alpha-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
DiekJrin
4,4'-DDE
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychtor
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Aroclor-1232
Aroclor-1242
Aroclor-1254
Aroclor-1260

6/23/93
SB7-7I
EXR-17

84

57

8.9

6/23/93
SB7-7F
EXR18

1400

250

410

6/23/93
SB7-8D
EXR19

840

490

1400

6/23/93
SB7-8I
EXR20

HI1I

6/23/93
SB7-9E
EXR21

1700

2500

6/23/93
SB7-9J
EXR22

40

44

5.6

6/23/93
SB7-10A
EXR23

2100

480

6/24/93
SB7-11D
EXR25

42

90

6/24/93
SB7-12D
EXR26

43

91
22

6/24/93
SB7-12D(D

EXR27

38

110
29

6/24/93
SB7-13E
EXR28

41

6/24/93
SB7-13E(D

EXR29

44

6/29/93
SB7-14C
EXR44

76

0.35
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organics (ug/Ky)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1 ,2-Dichloroethane
2-Butanone
1 ,1 ,1-Trichloroethane
Trichloroethene
1 ,1 ,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

Semivolatile Organica (up/Kg)
4-Methylphenol
Isophorone
Naphthalene
2-Methylnaphthalene
2,4-Dinitrotoluene
Diethylphthalate
Fluorene
Phenanthrene

6/29/93
SB7-14D
EXR45

CA

1500
770

24000

2300

710

9/23/93
SB7-15A
EXS10

CA

11

9/23/93
SB7-17A

EXS11

CA

11
8
12
61

5

280
48

200

9/24/93
SB7-24A
EXS12

CA

8400

360000
24000

110000

15000

110000

1000
1100

130
140

9/24/93
SB7-24B
EXS13

CA
12
27
4

190
9

180
13
51
21

82
22
4

19

10/12/93
SB7-19B
EXT08

CA

2200

250

1700

13000

BB

10/13/93
SB7-22D
EXT09

CA

10000

30000
960

8800
1500

4400

19000

•B

10/14/93
SB7-23G
EXT10

CA

8

14

m

6/13/96
SB7-103(S

EBGCO

4

1

•••

6/13/96
SB7-106(D

EBGC7

^H

6/13/96
SB7-103(D

EBGC1

•̂

6/13/96
SB7-104(S

EBGC2

•̂i
880 ^^^^^^^^^^^^^^^^^^^^^^^^^^^^B
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBs (ug/Kg)
alpha-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Dieldrin
4.4'-DDE
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Aroclor-1232
Aroclor-1242
Aroclor-1254
Aroclor-1260

6/29/93
SB7-14D
EXR4S

0.28
0.68
0.13
15
2.8
2.1
12
6.2
1

0.33
4

4.4
1.7
9.8
1.3

430

9/23/93
SB7-15A
EXS10

120

9/23/93
SB7-17A
EXS11

130

9/24/93
SB7-24A
EXS12

1200

3.3

9/24/93
SB7-24B
EXS13

10/12/93
SB7-19B
EXT08

10/13/93 10/14/93 6/13/96
SB7-22D SB7-23G SB7-103(S
EXT09 EXT10 EBGCO

6/13/96
SB7-106(D

EBGC7

6/13/96
SB7-103(D

EBGC1

6/13/96
SB7-104(S

EBGC2
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organics (ug/Kg)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1 ,2-Oichloroethane
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

Semivolatile Organics (ug/Kg}

6/13/96
SB7-104(D

EBGC3

6/13/96
SB7-105(S

EBGC4

2

1

6/13/96
SB7-105(D

EBGC5

1

6/13/96
SB7-106(S

EBGC6

(

6/13/96
SB7-107(S

EBGC8

3

6/13/96
SB7-107(D

EBGC9

21

40

9

3

5

40

6/14/96
SB7-108(D

EBGD9

6/21/96
SB7-109(S

EBGH7

6/21/96
SB7-109(D

EBGH8

6/14/96
SB7-108(S

EBGD8

-O,

''-'\

j'j. •

4-Methylphenol
Isophorone
Naphthalene
2-Methylnaphthalene
2.4-Dinitrotoluene
Diethylphthalate
Fluorene
Phenanthrene
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Appendix B

Area 7 • Subsurface Below 10 feet
Southeast Rockford • Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6/13/96
SB7-104(D

EBGC3

6/13/96
SB7-105(S

EBGC4

6/13/96
SB7-105(D

EBGC5

6/13/96
SB7-106(S

EBGC6

6/13/96
SB7-107(S

EBGC8

6/13/96
SB7-107(D

EBGC9

6/14/96
SB7-108(D

EBGD9

6/21/96
SB7-109(S

EBGH7

6/21/96
SB7-109(D

EBGH8

6/14/96
SB7-108(S

EBGD8
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBs (ug/Ka)
alpha-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Dieldrin
4,4'-DDE
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-ODT
Methoxychlor
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Aroclor-1232
Aroclor-1242
Aroclor-1254
Aroclor-1260
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile O/yan/cs (ug/Kg)
Methylene Chloride
Acetone
1.1-Dichloroethene
1,1-Dichloroethane
1.2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Trtf*hlrtmAihono1 1 mi iim uouiano

1 ,1 ,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene

Semivolatito On/antes (ug/Kg)

6/13/96
SB7-101(S

EBGB6

6/13/96
SB7-101(D

EBGB7

6/13/96
SB7-102(S

EBGB8

6/13/96
SB7-102(D

EBGB9

7

2

6/25/96
SB7-201-1

EBGL9

1300
2900
47000

570

460000
96000
460
220

23000
23000

31000

190000

6/25/96
SB7-202-6

EBGMO

1100
240

1100
7500
1600

13000

57000

6/26/96
SB7-202-6-D

EBGM1

1600

2500
14000

28000

140000

4-Methylphenol
Isophorone
Naphthalene
2-Methylnaphthalene
2,4-Dinitrotoluene
Diethylphthalate
Fluorene
Phenanthrene
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6/13/96
SB7-101(S

EBGB6

6/13/96
SB7-101(D

EB6B7

6/13/96
SB7-102(S

EBGB8

6/13/96
SB7-102(D

EBGB9

6/25/96
SB7-20M

EBGL9

6/25/96
SB7-202-6

EBGMO

6/26/96
SB7-202-6-D

EBGM1
Anthracene
Dki-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBs (ug/Kg)
alpha-BHC
gamma-BHC (Lindane)
Heptachlor
AkJrin
Heptachlor epoxide
DieWrin
4,4'-DDE
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Aroclor-1232
Arodor-1242
Arodor-1254
Aroclor-1260
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Appendix B

Area 9/10 • Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

7/13/93
SB9-1F
EXR56

7/13/93
SB9-1FDSB9/10-115(S
EXR57

6/24/96

EB6K8

7/1/96
SB9/10-202-1

EBGR4

7/2/96
SB9/10-203-2

EBGR8

6/24/96
SB9/10-110(S

EBGJ4

6/24/96
89/10-110(0

EBGJ5

6/24/96
SB9/10-111(S

EBGJ6

6/24/96
B9/10-111(D

EBGJ7

6/24/96
SB9/10-112(S

EBGJB

6724/96
B9/10-112(D

EBGJ9

Volatile Organic* fug/Kg]
Methytene Chloride
Acetone
1.1-Dichloroethene
1.2-Dichloroethene (total)
2-Butanone
1.1.1-Trichloroethane
Trichloroethene
1.1.2-Trichloroethane
Tetrachloroethene
Toluene
Xytene

Sam/vo/a///a Omanics tug/Kg)

11

Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylprtthalate
Ruoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
ldeno(1,2,3-cd) Pyrene
Benzo (g.h.i) Perytene

Page 1 of 18
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

7/13/93
SB9-1F
EXRS6

7/13/93

EXR57

6/24/96
SB9-1FDSB9/10-115(S

EBGK8

7/1/96
SB9/10-202-1

EBGR4

7/2/96
5B9/10-203-2

EBGR8

6/24/96
SB9/10-1KX.S

EBGJ4

6/24/96
B9/10-110(D

EBGJ5

6/24/96
SB9/10-111(S

EBGJ6

6/24/96
89/10-111(0

EBGJ7

6724/96
SB9/10-112(5

EBGJB

6/24/96
B9/10-112(0

EBGJ9
°esticktes & PCBs tug/Kg}
gamma-BHC (Undane)
Heptachlorepoxide
DteWrin
4.4--DDE
Endrin
4.4--DDD
4.4'-DDT
gamma-Chlordane
Arodor-1254

Date Sampled
Sample Number

Organic Traffic Report Number

7/9/96
SB9/10-205-5

MEAPL5

'nomanics Imo/Ka)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

1180
0.69
0.67
4.7
0.06
0.1

43500
4.4
1.3
3.5

3090
2

18100
89.3
0.06
3.5
215
0.48

1
65.2
0.65
4.4
7.7
0.04

SB9/10-203-22
MEAPL8

957
3.8
0.81
4.5
0.09
0.55

42900
3.1
1.2
2.8

2600
1.5

17100
79.6
0.05
3.6
146
0.18
0.48
113
0.16
5.1
6.6
0.17

m

mm
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Appendix B

Area 9/10 • Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
ample Number

Organic Traffic Report Number

6/24/96
Sample Number SB9/10-113(5

EBGKO

6/24/96
89/10-113(0

EBGK1

6/26/96
89/10-131(0

EBGP3

6/27/96
SB9/10-122(3

EBGP4

6/27/96
89/10-122(0

EBGP5

6727/96
SB9/10-132(S

EBGP6

6/26/96
89/10-118(0

EBGM9

6/26/96
SB9/10-117(8

EBGNO

6/26/96
69/10-117(0

EBGN1

6/26/96
SB9/10-116(S

EBGN2

6/26/96
89/10-116(0

EBGN3

Volatile Organics (uy/Kg)
Methylene Chloride
Acetone
1.1-Dichloroethene
1.2-Dichloroetnene (total)
2-Butanone
1.1.1-Trichloroethane
Trichloroethene
1.1.2-Trichloroethane
Tetrachloroethene
Toluene
Xylene

Semivolalilo Onaanfcs (ua/Ka)

10

Naphthalene
2-Methylnaphthatene
toenaphtnene
Dibenzofuran
:luorene
Phenanthrene
Anthracene
Carbazote
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1.2,3-cd) Pyrene
Benzo (g,h,i) Perytene

Page 3 of 18
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number
^esticides & PCBs (uy/Ky)

gamma-BHC (Undane)
teptachlorepoxide
DieWrin
4.4--DDE
Endrin

4.4'-DDD
4,4'-DDT
gamma-Chlordane
Arodor-1254

Date Sampled
Sample Number

Organic Traffic Report Number

Inorganics (my/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
3hrorntum
Cobalt
.-AQAAf»*«*f"fw

Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6/24/96
SB9/10-113(S

EBGKO

6/24/96
89/10-113(0

EBGK1

6/26/96
B9/10-131(D

EBGP3

6/27/96
SB9/10-122(S

EBGP4

6.4

6/27/96
B9/10-122(D

EBGP5

6/27/96
SB9/10-132(S

EBGP6

6/26/96
B9/10-118(D

EBGM9

6726/96
SB9/10-117(S

EBGNO

6/26/96
B9/10-117(D

EBGN1

6/26/96
SB9/10-116(S

EBGN2

6/26796
89/10-116(0

EBGN3

2.3 |̂ HB|HAHB̂ HK|BMHngĤ MHtaHj|̂ B̂ jjHHMj
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford • Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Oryanics (up/Kp)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1.1,2-Trichloroethane
Tetrachloroethene
Toluene
Xytone

Semhfolatito Orpanics (ug/Ka)

6/26/96
SB9/10-130(S

EBGN4

5

6/26/96
SB9/10-120(S

EBGN5

5

6/26/96
B9/1 0-130(0

EBGN6

5

6/26/96
69/10-118(5)-

EBGN7

6

1

6/26/96
SB9/1 0-119(8

EBGN8

5

2

6/26/96
B9/1 0-1 19(0

EBGN9

5

4

6/26/96
89/10-120(0

EBGPO

6

6/25/96
SB9/1 0-129(3

EBGL5

6

5

6/25/96
B9/10-129(D

EBGL6

4

6/25/96
SB9/10-126(S

EBGL7

2

6/25/96
B9/1 0-126(0

EBGL8

6

6

Naphthalene
2-Methylnaphthatene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Ruoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylnexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Ruoranthene
Benzo (a) Pyrene
ldeno(1.2.3-cd) Pyrene
Benzo (g.h.i) Perytene

Page 5 of 18



m. i
Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number
^esticides & PCBa fug/f<g)

6726/96
SB9/10-130(S

EBGN4

6726796
589/10-120(8

EBGNS

6/26/96
B9/10-130(D

EBGN6

6/26/96
B9/10-118(S}-

EBGN7

6/26/96
SB9/10-119(S

EBGNS

6/26/96
B9/10-119(D

EBGN9

6726/96
89/10-120(0

EBGPO

6/25/96
SB9/10-129(S

EBGLS

6/25/96
89/10-129(0

EBGL6

6/25/96
SB9/10-126(S

EBGL7

6/25/96
89/10-126(0

EBGLS

gamma-BHC (Lindane)
Heptachlor epoxide
?iekjrin
4.4'-DDE
Endrin
4.41-DDD
4,4'-DDT
gamma-Chlordane
Arodor-1254

Date Sampled
Sample Number

Organic Traffic Report Number

Inorganics (my/Kg}
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
whrofnjurn
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6/25/96
iB9/10-114(S

EBGM2

6/25/96
B9/10-114(0

EBGNI3

6/25/96
SB9/10-128(5

EBGM4

6/25/96
B9/10-128(D

EBGM5

6/26/96
SB9/10-121(S

EBGM6

6/26/96
89/10-121(0

EBGM7

6/26/96
SB9/10-118(S

EBGM8

6/24/96
SB9/10-115(S

EBGK8

6/24/96
89/10-115(5}-

EBGK9

6/24/96
89/10-115(0

EBGLO

6/25/96
SB9/10-127(S

EBGL1

Volatile Omanics fug/Kg)
Methylene Chloride
Acetone
1.1-Dichloroethene
1.2-Dichloroethene (total)
2-Butanone
1,1,1 -Trichloroethane
Trichloroethene
1.1.2-Trichloroethane
Tetrachloroethene
Toluene
Xylene

Soffifvotefi/a Oraanics lug/Kg}

11 13

Naphthalene
2-Methylnaphthalene
Acenaphthene
Oibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g.h.i) Perytene
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Appendix B

Area 9/10 • Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number'

6/25/96
3B9/10-114(S

EBGM2

6/25/96
B9/10-114(D

EBGM3

6/25/96
SB9/10-128(3

EBGM4

6/25/96
B9/10-128(D

EBGM5

6/26/96
SB9/10-121(S

EBGM6

6/26/96
B9/10-121(D

EBGM7

6/26/96
SB9/10-118(5

EBGM8

6/24/96
SB9/10-115(3

EBGK8

6/24/96
B9/10-115(S)-

EBGK9

6/24/96
B9/10-115(D

EBGLO

6/25/96
369/10-127(3

EBGL1
Pesticides & PCBs fua/Kai
gamma-BHC (LJndane)
Heptachlor epoxide
Dieldrin
4.4'-DDE
Endrin
4.4'-DDD
4.4--DDT
gamma-Chlordane
Arodor-1254

Date Sampled
Sample Number

Organic Traffic Report Number

noryanics fmg/Ko)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide_____
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6/25/96
B9/10-127(0

EBGL2

6/25/96
SB9/10-125(S

EBGL3

6/25/96
B9/10-125(0

EBGL4

6/27/96
SB9/10-139(5

EBGQ4

6/27/96
89/10-140(0

EBGQ5

6/28/96
89/10-142(0

EBGQ6

6/28/96
89/10-141(0

EBGQ7

6/28/96
SB9/10-141(S

EBGQ8

6/28/96
89/10-141(5)-

EBGQ9

6/28/96
89/10-124(0

EBGRO

6/28/96
SB9/10-124(S

EBGR1

Volatile Oraanics fuo/Ka)
Methylene Chloride
Acetone
1.1-Dichloroethene
1.2-Dichloroethene (total)
2-Butanone
1,1,1 -Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
fetrachloroethene
Toluene
Xylene

Semivolatile Oraanics fuo/Kai

18

Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
shenanthrene
Anthracene
Cartaazole
Oi-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
ldeno(1,2,3-cd) Pyrene
Benzo (g,h,i) Perylene
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6725/96
89/10-127(0

EBGL2

6725/96
SB9/10-125(S

EBGL3

6/25/96
B9/10-125(D

EBGL4

6/27/96
SB9/10-139(S

EBGQ4

6727/96
B9/10-140(D

EBGQ5

6/28/96
89/10-142(0

EBGQ6

6/26796
89/10-141(0

EBGQ7

6726796
SB9/10-141(S

EBGQ8

6/28/96
B9/10-141(S)-

EBGQ9

6/28/96
69/10-124(0 SB9/10

EBGRO

6/28/96
-124(S

EBGR1
Pesticides & PCBs (ug/Ka)
gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin
4,4'-ODE
Endrin
4,4'-DDD
4.41-DDT
jamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number

Organic Traffic Report Number

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide______
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6728/96
SB9/10-20

EBGR2

7/9/96
SB9/10-205-

EBGS5

7/9/96
SB9/10-204-1

EBGSO

7/10/96
SB9/10-134(S

EBGS6

7/10/96
89/10-134(0

EBGS7

7/10/96
SB9/10-135(5

EBGS8

7/10/96
B9/10-135(0

EBGS9

7/10/96
SB9/10-137(S

EBGTO

7/10/96
89/10-137(0

EBGT1

6/20/96 6/20/96
69/10-107(0 SB9/10-107(S

EBGG9 EBGHO

Volatile Oraanics fuo/Ka)
Methylene Chloride
Acetone
1.1-Dichloroethene
1.2-Dichloroethene (total)
2-Butanone
1.1,1 -Trichloroethane
Trichloroethene
1.1,2-Trichloroethane
Tetrachloroethene
Toluene
Xylene

Semivolalile Oraanics fug/Kg)

10
9
2

86

50

10
11

48

1

20

2
2

46
3

Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
-luorene
3henanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Ruoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
b!s(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g.h.i) Perylene

70 44 78
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6728/96
SB9/10-20

EB6R2

7/9/96
SB9/10-205-

EBGS5

7/9/96
SB9/10-204-1

EBGSO

7/10/96
SB9/10-134(S

EBGS6

7/10/96
89/10-134(0

EBGS7

7/10/96
SB9/10-135(S

EBGS8

7/10/96
89/10-135(0

EBGS9

7/10/96
SB9/10-137(3

EBGTO

7/10/96
69/10-137(0

EBGT1

6/20/96
89/10-107(0

EBGG9

6/20/96
SB9/10-107(S

EBGHO
Pesticides & PCBs (ua/Kai
gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin
4.4'-DDE
Endrin
4.4--DDD
4,4'-DDT
gamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number

Organic Traffic Report Number

'noraanics fmo/Ka)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rock/ord - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6/20/96
B9/10-105(0

EBGG8

6/20/96
SB9/10-105(S

EBGG7

6/20/96
B9/10-101(D

EBGG4

6/20/96
SB9/10-101(S

EBGG3

6/19/96
B9/10-104(D

EBGG2

6/29/96
SB9/10-104(8

EBGG1

6/29/96
B9/10-103(D

EBGGO

6/19/96
SB9/10-103(5

EBGF9

6/20/96
SB9/10-109(S

EBGH1

6/20/96
B9/10-109(D

EBGH2

6/27/96
SB9/10-142(5

EBGP8

Volatile Oraanics ft/o/Ko)
Methylene Chloride
Acetone
1.1-Dichloroethene
1.2-Dichloroethene (total)
2-Butanone
1,1,1 -Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Tetrachloroethene
Toluene
Xylene

Semivolotile Oraanics fuo/Kot
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g.h.i) Perylene

420
300
220
150
120

Page 13 of 18



J I I Bi J

Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number
Pesticides & PCBs fup/Kp)

6720796
B9/10-105(D

EBGG8

6720/96
SB9/10-105(S

EBGG7

6/20796
89/10-101(0

EBGG4

6/20/96
SB9/10-101(S

EBGG3

6/19/96
69/10-104(0

EBGG2

gamma-BHC (Lindane) ^^^^^^^^^^^^^^^^^^^^^^^B
•ieptachlorepoxide ^^^^^^^^^^^^^^^^^^^^^^^^HH
DiekJrin ^^^^^^^^^^^^^^^^^^^^^H
4,4'-DDE ^^^^^^^^^^^^^^^^^^^^H
Endrin ^^^^^^^^^^^^^^^^^^^^^^^^^^^^H
4,4'-DDD ^^^^^^^^^^^^^^^^^^^^^H
4,4'-DDT ^^^^^^^^^^^^^^^^^^^^^^1
gamma-Chlordane ^^^^^^^^^^^^^^^^^^^^^^^^^^^^H
Aroclor-1254 ^^^^^^^^^^^^^^^^^^^^^ |̂

Date Sampled
Sample Number

Organic Traffic Report Number

Inorganics (mg/Ka)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6/29/96
SB9/10-104(S

EBGG1

3.8

6/29/96
89/10-103(0

EBGGO

6/19/96
SB9/10-103(S

EBGF9

6/20/96
SB9/1 0-109(3

EBGH1

6/20/96
89/10-109(0

EBGH2

MgBKitfl&fM(

iSE&H&̂ iiilfMBHBi

6/27/96
SB9/10-142(S

EBGP8

^g&teflit \Brallisi
^^DH^^^^H^^^HH^^Bl̂ ^^^^^^^^^^^^^^^^^^^^^^^^^H^ Î
^^^^^^^ •̂Kl̂ ^^^^^^^^^^^^^^^^^^^^^^^^^^^^H

^H
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6/21/96
SB9/10-108(5

EBGH3

6/21/96
B9/10-108(0

EBGH4

6/21/96
SB9/10-106(S

EBGH5

6/21/96
B9/10-106(D

EBGH6

6/27/96
SB9/10-123(5

EBGP9

6/27/96
89/10-123(0

EBGQO

6/27/96
69/10-139(0

EBGQ1

6/27/96
89/10-123(5)-

EBGQ2

6/27/96
89/10-132(0

EBGQ3

6/27/96
SB9/10-140(5

EBGP7

6/20/96
89/10-102(0

EBGG6

Volatile Omanics (uo/Ka)
Methylene Chloride
Acetone
1.1-Dichloroethene
1.2-Dichloroethene (total)
2-Butanone
1,1,1 -Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Tetrachloroethene
Toluene
Xylene

Semivolatile Oraanics fuo/Kai
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
:luorene
-henanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g.h.i) Perylene
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number
^esticides & PCBs (ug/Ka)
gamma-BHC (Llndane)
Heptachlor epoxide
Dieldrin
4.4--DDE
Endrin
4.4'-DDD
4,4'-DDT
gamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number

Organic Traffic Report Number

Inorganics (my/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6721/96
SB9/1 0-108(5

EBGH3

6/21/96
B9/1 0-1 08(0

EBGH4

6/21/96
SB9/1 0-106(5

EBGH5

6/21/96
B9/1 0-1 06(0

EBGH6

6/27/96
SB9/10-123(S

EBGP9

6/27/96
B9/10-123(D

EBGQO

6/27/96
B9/10-139(D

EBGQ1

6/27/96
B9/10-123(S)-

EBGQ2

6/27/96
B9/1 0-132(0

EBGQ3

6/27/96
SB9/10-140(S

EBGP7

6/20/96
B9/1 0-102(0

EBGG6

•̂ ^̂ ^̂ HHHiHtt̂ B̂Hfltil̂ ^HHHriH ÎH r̂iH^M^̂ ^HHIBH^^^^^^^^^^^^^^^^^^^^^^^B^^^ Î̂ ^^ ÎH^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^Hi^̂ •IHB
^^^^^^^^^H^^^^^^^^^^^^^^^H^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ ÎK^ l̂B^^^H^^^B^^^^^^^^^^^^^^^^ Î^ l̂̂ B^^^^^^^^^^^^^H•••̂ •̂ ^̂ ^̂ H
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organics (uq/Kg)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1 , 1 ,2-Trichloroethane
Tetrachloroethene
Toluene
Xylene

Semivolatile Organics (uq/Kg)
Naphthalene
2-Methylnaphthalene

6/20/96 |
SB9/1 0-102(5

EBGG5

>;;.;; • . . . ::>'**:'

•Jtifa&ilSSlSn
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Oi-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
ldeno(1.2.3-cd) Pyrene
Benzo (g,h,i) Perylene
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford • Source Control Operable Unit Risk Assessment

gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin
4.4'-DDE
Endrin
4.4'-DDD
4.4'-DDT
gamma-Chlordane
Aroclor-1254

Date Sampled 6/20/96 |
Sample Number

Organic Traffic Report Number
Pesticides & PCBs (ua/Ka)

Date Sampled
Sample Number

Organic Traffic Report Number

Inorganics fmo/Ka)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
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Appendix B

Area 11 • Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organics (up/KpJ
Methylene Chloride
Acetone
Carbon Disulfide
2-Butanone
1,1,1 -Trichloroe thane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Ethylbenzene
Xytene

Semrvolatile Oryanics (ug/Kg)
2-Methylphenol
4-Methylphenol
Isophorone
2-Nitrophenol
bis(2-Chloroethoxy)Methane
Naphthalene
2-Methylnaphthatene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBs fuo/Ka)
alpha-BHC
gamma-BHC (Lindane)
Aldrin
4.4I-DDE
Endosulfan II
4,4'-DDD
4.4--DDT
Endrin aldehyde
alpha-Chlordane

8/25/93
SB11-1
EXR76

930000
56000
200000

470
540

1400
52

560

0.57

0.26
0.34

0.56

0.18

8/25/93
SB11-1J
EXR77

13
44

130
6
21

8/25/93
SB11-1J(D)

EXR78

1

8/25/93
SB11-2
EXR79

9

2

0.54

03

8/26/93
SB11-3
EXR80

3
8

46
1
3
8

0.68

8/26/93
SB11-5
EXR81

230000
150000
530000

150
130

1300

0.96

0.29

0.43

8/26/93
SB11-5K
EXR82

760

16

1100

0.45

8/27/93
SB11-4
EXR83

290000

17000

450
300

80
73
21

0.23

0.29

0.49

8/27/93
SB11-4L
EXR84

3

2

5

72

15

60

0.18

8/30/93
SB11-8
EXR85

2200

43000

2000

580
640

63
110

8/30/93
SB11-8
EXR86

2100

8/30/93
SB1 1-81(0)

EXR87

2900

160

510

8/31/93
SB11-6
EXR88

24
7

9

120
100

8/31/93
SB11-6
EXR89

30
6
1

3

2

100

8/31/93
SB11-9
EXR90

53

3

47
45

49

9/1/93
SB11-7
EXR91

410

150000
64000
310000

230
1000
120

690
250

9/1/93
SB11-7K
EXR92

2

3

8

260

Page 1 of 4



Appendix B

Area 11 • Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

9/1/93
SB11-10

EXR93

9/1/93
SB11-10

EXR94

7/3/96
B11-204-2
EBGR9

6/29/96
SB11-201-29

EBGR5

6/30/96
B11-203-1

EBGR6

6/30/96
SB11-202-9

EBGR7

6/17/96
SB11-105(5)

EBGEO

6/17/96
SB11-105(0)

EBGE1

6/17/96
SB11-106(S)

EBGE2

6/17/96
SB11-106(D)

EBGE3

6/17/96
SB11-107(S)

EBGE4

6/17/96
B11-107(5)-

EBGE5

6/17/96
B11-107(0
EBGE6

Volatile Oraanics fuo/Ka)
Methylene Chloride
Acetone
Carbon Disulfide
2-Butanone
1.1,1-Trichtoroe thane
TrichloroeUiene
Benzene
Tetrachloroethene
Toluene
Ethylbenzene
Xytene

Semivolatile Oraanics fuo/Ko)

5100

2-Methylphenol
4-Methylphenol
Isophorone

Nitrophenol
bis(2-Chloroe!hoxy)Methane
Naphthalene
2-Methytnaphthalene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate
Oi-n-Octyl Phthalate

Pesticides & PCBs (uo/Ka)

1500

1400000
590000
2300000

1400
1100

1900
140

12
2
23

120
61

180000
20000
110000

180000
120000
650000

720
45

alpha-BHC
gamma-BHC (Undane)
Atdrin
4.4I-DDE
Endosulfan II
4,4'-DDD
4,4'-DDT
Endrin aldehyde
alpha-Chlordane
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Appendix B

Area 11 - Subsurface Below 10 feet
Southeast Rockford • Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organics (ug/Kg)
Methylene Chloride
Acetone
Carbon Disulfide
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
Benzene
Tetrachlorcethene
Toluene
Ethylbenzene
Xytene

Sam/volatile Omanica fug/Ko)

6/17/96
SB1 1-109(8

EBGE7

6/17/96
SB1 1-109(0)

EBGE8

6/17/96
SB11-110(S)

EBGE9

6/17/96
SB1 1-1 10(0

EBGFO

4

6/17/96
SB1 1-108(5)

EBGF1

4

6/17/96
SB1 1-108(0)

EBGF2

3

6/18/96
SB1 1-111(5)

EBGF3

6/18/96
SB11-111(D)

EBGF4

6/18/96
SB11-112(S)

EBGF5

1

6/18/96
SB1 1-1 12(0)

EBGF6

2

6/18/96
SB11-113-(S)

EBGF7

6/18/96
SB11-113(D)

EBGF8

2-Methylphenol
4-Mcthylphenol
sophorone
2-Nitrophenol
bis(2-Chloroethoxy)Methane
Naphthalene
2-Methylnaphthalene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBs fug/Kg)
alpha-BHC
gamma-BHC (Lindane)
AkJrin
4.41-DDE
Endosulfan II
4.4<-DDD
4.4--DDT
Endrin aldehyde
alpha-Chlordane

Page 3 of 4



Appendix B

Area 11 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

6/20/96
SB9/10-102(D)

EBGG6

6/20/96
B9/10-102(S

EBGGS

6/14/96
SB11-101(8)

EBGDO

6714/96
SB11-101(0)

EBGD1

6/14/96
SB11-102(5)

EBG02

6/14/96
SB11-102(0)

EBG03

6/14/96
SB11-103(8)

EBGD4

6/14/96
SB11-103(0)

EBGDS

6/14/96
SB11-104(S)

EBG06

6/14/96
SB11-104(D)

EBGD7

Jolalile Omanics fuo/Ko)
Methyfene Chloride
Acetone
Carbon Disuffide
2-Butanone
1,1.1-Trichloroethane
Trichtoroethene
Benzene
Tetrachloroethene
Toluene
Ethylbenzene
Xytene

Semivolatilo Omanics fuo/Kat
2-Methylphenol
4-Methylphenol
sophorone
2-Nitrophenol
bis(2-Chloroethoxy)Methane
Naphthalene
2-Methylnaohthalene
Phenanthrene
Anthracene
Oi-n-Butylphthalata
Ruoranthene
Pyrene
bis(2-Ethylhexy1)Phthalate
OkvOctyl Phthalate

Pesticides A PCBs fnp/Kp-1
alpha-BHC
gamma-BHC (Undane)
Aldrin
4,4'-DDE
Endosulfan II
4.4'-DDD
4.4--DDT
Endrin aldehyde
alpha-Chlordane______
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Table C-l
Upper Confidence Limits for Area 4 Surface Soil

Analytes

PAIIt (ttf/kc)
Denzo(a)anlhracene
Benzo(b)Fluoranthene
Benzo(k)F1uoranlhene
Benzo(a)Pyrene

Minimum
Concentrations

53
67
70
97

Maximum
Concentrations

5600
11000
11000
1100

Original UCL
Mean

(y)

6.07
6.33
6.30
5.51

Standard deviation
<»y)

1.65
2.04
2.10
0.88

H(l-a)

5.27
6.41
6.60
3.19

Lognorma! Distribution
UCL (95%)

44220
623453
932833

1047

Re-Calculated UCL
Mean

(y)

5.08
5.02
4.94
5.05

Standard deviation
(»,)

0.671
0.858
0.932
0.299

H<u,

3.553
4.303
4.615
2.400

Lognormal Distribution
UCL (95%)

663
1380
1851
234

Maximum
Concentration

330
640
670
200

Notes:
Equation used for lognormal distribution1:

UL,,..,

Where:
a • confidence level
y = mean
s, - standard deviation
H(l-a) » variable dependent on a, y, and s,

1. Reference book used for equation is by Richard Gilbert, "Statistical Methods For Environmental
Pollution Monitoring", 1987, p. 170.

• H value lor anthracene based on a standard deviation of 1.0. The actual standard
deviation for anthracene did not have an H value associated with it

*• Sample points SS4-201. SS4-203. and SS4-203D were removed from the re-calculated UCL as hot spots
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Table C-2
Detections for Area 9 Surface Soil

Analytes

PAHs (ug/kg)
Benzo(a)anthracene
Benzo(b)Fluoranthene
Benzo(a)Pyrene
Indeno( 1 ,2,3-cd)pyrene

SS910-104

2300
2800
1700
1200

SS910-102

330
420
260
230

SS9IO-101

1400
2700
1600
1000

SS910-103

1900
2800
1700
1300

Notes:
* Not enough sample points to run UCL test
** AH exceedances are bolded
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Table C-3
Upper Confidence Limits for Area 11 Surface Soil

Analytcs

PAH* rug/left
Benzo(a)anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fliioranthene

Minimum
Concentrations

69
52
86
46

Maximum
Concentrations

200000
240000
220000
130000

Original UCL
Mean

(y)

6.42
6.37
6.57
6.21

Standard deviation
(sy)

2.93
3.05
2.87
2.81

H(l-a)

9.70
10.1
9.52
9.34

Lognormal Distribution
UCL (95%)

475I532S20
17963930946
3054767046
1161455752

Re-Calculated UCL
Mean

(y)

4.93
4.79
5.10
4.78

Standard deviation
(V)

0.998
0.942
0.900
0.962

HO-.)

4.90
4.66
4.48
4.74

Lngnormal Distribution
Mean UCL (95%)

2613.2
1672.9
18511
1846.4

Maximum
Concentration

770
570
680
380

Notes:
Equation used for lognormal distribution1:

Exo(y40.5'(sr)2+VlW<n-l)1/2)

Where:
a • confidence level
y-mean
^ • standard deviation
H(l-a) - variable dependent on a, y, and s,

I. Reference book used for equation is by Richard Gilbert, 'Statistical Methods For Environmental
Pollution Monitoring", 1987, p. 170.

* H value for anthracene based on a standard deviation of 1.0. The actual standard
deviation for anthracene did not have an H value associated with it.

*• Sample points SSI 1-206 and SSI 1-207 were mnoved from the re-calculated UCL as hot spots
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CONCENTRATIONS



m
TABLE D-l

SOUTHEAST ROCKFORD
CALCULATION OF LOGNORMAL DISTRIBUTION 95% UPPER CONFIDENCE INTERVAL FOR PAHS

Analytes

PAHs fug/kg)
Naphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)Fluoranthene
Bcnzo(k)FIuoranthcne
Bcnzo(a)Pyrcne
Indeno(l,2,3-cd)Pyrene
Dibenzo(aji)anthracene
Benzo(g,h,i)Perylene

Minimum
Concentrations

175
175
175
175
175
150
175
44
45
53
72
67
70
140
175
175
175

Maximum
Concentrations

850
850
850
850
850

2100
205

4400
3400
1400
1800
2700
790
1600
1000
850
1100

Mean
(y)

5.36
5.36
5.36
5.36
5.36
5.42
5.24
5.30
5.35
5.30
5.30
5.31
5.20
5.39
5.37
5.36
5.38

Standard deviation
(Sv)

0.419
0.419
0.419
0.419
0.419
0.676
0.049
1.03

0.927
0.684
0.724
0.84
0.557
0.605
0.464
0.419
0.49

Hd-«)

2.027567
2.027567
2.027567
2.027567
2.027567
2.34512
1.766333
2.91268
2.734143
2.35608
2.41392
2.591933
2.187537
2.24785,
2.077067
2.027567
2.105667

Lognormal Distribution
UCL (95%)

296.5
296.5
296.5
296.5
296.5
446.4
194.5
808.8
670.0
401.1
431.2
538.8
301.2
389.0
316.7
296.5
329.3

Notes:
Equation used for lognormal distribution1:

Exp(y+OJ*(sy)H«H(1V(n-l)1/2)

Where:
a - confidence level
y = mean
Sy « standard deviation
H(I-a) - variable dependent on a, y, and sy

1. Reference book used for equation is by Richard Gilbert, "Statistical Methods For Environmental
Pollution Monitoring", 1987, p. 170.

* H value for anthracene based on a standard deviation of 1 .0. The actual standard
deviation for anthracene did not have an H value associated with it.



Table D-2
Background Surface Samples

Southeast Rockford • Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traflic Report Number

Semivolatile Organics fug/kg)
Naphthalene
2-MethylnaphthaIene
Acenaphthene
Acenaphlhylcne
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Indeno (1,2,3-cd) Pyrene
Dibenzo (a,h) Anthracene
Benzo (g,h,i) Perylene

9/22/93
SS7-KD)

EXSOI

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370

9/22/93
SS7-2

EXS02

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370

9/22/93
SS7-3

EXS03

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360

6/25/96
SS9/IO-101

EBGK5

ND
ND
ND
ND
ND

2100
190

4400
3400
1400
1800
2700
790
1600
1000
ND
1100

DL

1700
1700
1700
1700
1700

1700



Table D-2
Background Surface Samples

Southeast Rockford - Source Control Operable Unit Risk Assessment

I,..

Date Sampled
Sample Number

Organic Traffic Report Number

SemrvetatUf Organies (tif/kgl
Naphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Indeno (1,2,3-cd) Pyrene
Dibenzo (a,h) Anthracene
Benzo (g.h.0 Perylene

9/22/93
SS4-7

EXS08

ND
ND
ND
ND
ND
ISO
ND
170
160
ND
110
110
84
140
ND
ND
ND

DL

360
360
360
360
360

360

360

360
360
360

6/10/96
SS4-20S

EBFY5

ND
ND
ND
ND
ND
ND
ND
81
ND
53
72
150
160
ND
ND
ND
ND

DL

400
400
400
400
400
400
400

400

400
400
400
400

6/10/96
SS4-204

EBFY4

ND
ND
ND
ND
ND
ND
ND
44
45
ND
ND
67
70
ND
ND
ND
ND

DL

380
380
380
380
380
380
380

380
380

380
380
380
380

6/21/96
SS7-105

EBGH9
'

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

6/21/96
SS7-102

EBGJO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

6/21/96
SS7-103

EBGJI

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

6/21/96
SS7-104

EBGJ2

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380

6/21/96
SS7-101

EBGJ3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

9/22/93
SS7-I

EXR99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DL

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370



; , , I 1
Variable M-of-Casefl MaxDif Lilliefora Probability (2-tail)

NAPH 13.000 O.SOO 0.0 '
LNNAPH 13.000 0.457 0.0
METHYLN 13.000 0.500 0.0
LNMETHY 13.000 0.457 0.0
ACETHYL 13.000 0.500 0.0
LNACEYL 13.000 0.457 0.0
ACENAP 13.000 0.500 0.0
LNACENAP 13.000 0.457 0.0
FLRENE 13.000 0.500 0.0
LNFLRENE 13.000 0.457 0.0
PHENAN 13.000 0.519 0.0
LNPHEN 13.000 0.477 0.0
ANTHRA 13.000 0.177 0.336
LNANTH 13.000 0.176 0.343
FLRANTH 13.000 0.520 0.0
LNFLRTH 13.000 0.414 0.000
PYRENE 13.000 0.520 0.0
LNPYR 13.000 0.433 0.000
BAANTH 13.000 0.500 0.0
LNBAANTH 13.000 0.407 0.000
CHRYSENE 13.000 0.505 0.0
LNCHRY 13.000 0.411 0.000
BBFLUOR 13.000 0.513 0.0
LNBBFL 13.000 0.416 0.000
BKFLUOR 13.000 0.448 0.000
LNBKFL 13.000 0.336 0.000
BAPYR 13.000 0.514 0.0
LNBAPYR 13.000 0.466 0.0
INDENO 13.000 0.506 0.0
LNXNDEN 13.000 0.465 0.0
DIBENZO 13.000 0.500 0.0
LNDIBEN 13.000 0.457 0.0
BGHIPER 13.000 0.509 0.0
LNBGHIP 13.000 0.469 0.0
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Appcndix E • RBCA Equations

Equations for
the Soil
Component
of the
Ground water
Ingestion
Exposure
Route

Remediation
Objective
(rag/kg)

Groundwater at the
source, GW.,̂
(mg/L)

Leaching Factor,

Steady-State
Attenuation Along
the Center-line of a
Dissolved Plume,

Longitudinal
Dispersivity, a,
(cm)

GW_

NOTE: This equation can only be used to model contaminant migration not in the
water bearing unit.

cw GWtomp

/C^nt

p • ——— s.
r M »

ir - L'g* i \~
[e „,•(*, P,)'(" ej] i. ^

» •

[f \ ( i ——— \i r i r i

NOTE:
1 . This equation does not predict the contaminant flow within bedrock.
2. If the value of the First Order Degradation Constant (X) is not readily
available, then set X = 0. \

a,=Q.\Q*X

R12

R13

R14

R15

R16
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Transverse
Dispersivity, ay
(cm)

R17

Vertical
Dispersivity, a,
(cm)

R18
,

Specific Discharge,
U
(cm/d)

R19

Soil-Water Sorption
CoefTicient, k, R20

Volumetric Air
Content in Vadose
Zone Soils, 6,,
(cm3

tir/cm3
wil)

(""P,)
p*

oo
O

R21

Volumetric Water
Content in Vadose
Zone Soils, 6.,

n°-" R22

Total Soil Porosity,
eT(cmVcm3 ,̂)

R23
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,

Equations for
the
Groundwater
Ingestion
Exposure
Route

Groundwater Darcy
Velocity, U,,
(cm/yr)

Remediation
Objective for
Carcinogenic
Contaminants
(mg/L)

Dissolved
Hydrocarbon
Concentration along
Centerline, Cw ,.

(,,.*.,

d
' yr

oc* * to A c*c*^ c*f^
Oa^ ^ / J\ ' dr ™ CtU

c(*) =

r/ \ / i ———— ̂  " r „ nl l ^ l f | 4 X « ' a | 5 1 S j \

NOTE:

1 . This equation does not predict the contaminant flow within bedrock.

2. If the value of the First Order Degradation Constant (X) is not readily available, then set X - 0.

R24

R25

R26

*

CO
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Ecological Risk Assessment
Area 7 - Southeast Rockford Source Control Operable Unit

1.0 Introduction

Ecological Risk Assessments (ERAs) evaluate the likelihood that adverse ecological effects
may occur or are occurring at a site as a result of exposure to single or multiple chemical
stressors. Risks result from contact between ecological receptors and stressors that are of
sufficiently long duration and of sufficient intensity to elicit adverse effects. The primary
purpose of this screening-level ERA is to identify contaminants in surface water and sediment
that can result in adverse effects to present or future ecological receptors.

This ERA is based primarily on a screening-level approach in which measured chemical
concentrations in surface water and sediment are compared to relevant effects concentrations.
This ERA is intended to provide information that can help establish remedial priorities and

serve as a scientific basis for regulatory and remedial actions for the site.

The general approach used to conduct this ERA is based on site-specific information and on
recent EPA guidance, primarily Ecological Risk Assessment Guidance for Superfund: Process
for Designing and Conducting Ecological Risk Assessments (EPA 1997a), supplemented by
Guidance for Ecological Risk Assessment (EPA 1998). The EPA (1998,1997a) and others
(e.g., Bamthouse et al. 1986) recognize that methods for conducting ERAs must be site-
specific, and guidance for conducting ERAs are therefore not intended to serve as detailed,
specific guidance documents. As much as practicable, the methods, recommendations, and
terminology of the Superfund guidance (EPA 1997a) are used to conduct this ERA. The
organization of this ERA follows the format presented in the 1997 Superfund guidance
document, with some modifications made for site-specific considerations and readability. The
primary components of this ERA are Problem Formulation, Analysis Phase, and Risk
Characterization. Each of these components is presented below.

2.0 Problem Formulation

The Problem Formulation phase of this ERA establishes the goals and describes the scope and
focus of the assessment. The problem formulation phase of the ERA can often be summarized
by stating testable null hypotheses. Null hypotheses are generally presented as statements
that are rejected or accepted based on relevant data and best professional judgment. The
hypotheses to be answered in the ERA are presented below.

• Chemical contaminants are not present in surface water and sediment onsite or
adjacent to the site.

This question is addressed in the Exposure Assessment phase of the ERA.

• Where present, the concentrations of chemical contaminants are not sufficiently
elevated to impair the survival, growth, or reproduction of sensitive ecological receptors.

This question is addressed in the Effects Assessment phase of the ERA.

O:\1681IEPA\11110\Eco RisMERA l.doc
March 19,1999 ERA-1



• Known or potential ecological receptors are not sufficiently exposed to chemical
contaminants to cause adverse population-level or community-level effects.

This question is addressed in the Risk Characterization phase of the ERA, where numeric risk
estimates are evaluated with respect to ecological significance.

The problem formulation phase of the ERA also considers site-specific regulatory and policy
issues and requirements and preliminarily identifies potential stressors and receptors.
Important products of the Problem Formulation phase of the ERA are descriptions of potential
sources of ecological stress, potential receptors, exposure pathways and the relationship
between general remedial action objectives, assessment endpoints, and measurement
endpoints. These are discussed in the following sections.

2.1 Contaminants of Potential Concern

This ERA is focused on the potential ecological effects associated with chemical contamination
of surface water and sediment. Contaminated groundwater is addressed in the evaluation of
surface water. This approach is based on the rationale that groundwater that discharges into
surface water is assessed indirectly through the assessment of surface water quality. Surface
soils are not evaluated in this screening-level ERA, which is focused on aquatic environments.

Preliminary data screening suggests that the current levels of some chemical constituents in
surface water and sediments have potential to adversely affect ecological receptors. This ERA
determines whether such effects are likely to be occurring now or in the future. In addition, this
ERA assesses the magnitude of actual or predicted effects based on the nature and extent of
chemical contamination.

Based on recently collected creek water and sediment data for this site, the chemicals of
potential concern (COPCs) for this ERA include pesticides, PCBs, polycyclic aromatic
hydrocarbons (PAHs), phthalates, and a limited number of volatile and other (i.e., non-PAH)
semi-volatile organic chemicals. Following EPA guidance, chemicals detected in surface
(creek) water and creek sediments at greater than five percent frequency of detection are
included in the initial screening of COPCs.

Fifteen COPCs are initially identified for creek water, including six volatile organics, three semi-
volatile organics, and six pesticides. Nineteen COPCs are identified for creek sediments,
including one volatile organic, nine PAHs, eight pesticides, and one PCB (Aroclor 1254). Some
of these 19 sediment COPCs are also COPCs for surface water. In total, 29 chemicals are
initially identified as COPCs for this ERA, and these are presented in Table 1.

These 29 COPCs are not equal in their potential to cause adverse ecological effects. Some of
the chemicals initially identified as COPCs are known to be toxic under certain conditions, while
others are initially retained as COPCs simply because the limited number of samples (five
maximum) precludes the elimination of any chemical detected. The latter is based on the
accepted practice of eliminating chemicals with a frequency of detection less than five percent
With only five samples, even a single detection equates to a frequency of detection of 20

O:\1681IEPA\11110Eco Risk\ERA l.doc
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percent. It is therefore expected that some of the initially identified COPCs contribute little or no
risk to exposed receptors, while others have greater potential to cause adverse effects. A
primary purpose of the ERA is to determine the major contributors to ecological risk at this site.

Table 1
Data Summary - Initial COPCs

Chemical Frequency of Detection
(percent)

Sediment (ug/kg)

1 ,2-dtchloropropane

4.4'-DDD

4.4'-DDE

AJdrin

Alpha chkxdane

Arodor1254

Benzo(a}anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Bis(2-ethythexyl)phthalate

Chrysene

Delta BHC

DiekJrin

Endosulfan II

Ruoranthene

Methoxychlor

Phenanthrene

Pyrene

40

100

80

20

100

80

100

17

100

100

100

100

100

100

40

100

100

80

100

Concentration Range
(detected samples)

ppb

2-13

0.37 -1.9

0.22 - 0.4

0.37

0.21-0.53

23-56

38-230

54

94-510

99-540

140-430

44-270

0.29-1.2

0.21 - 0.38

0.3-0.31

92-590

0.76-4.6

56-240

42-140

Surface Water (ug/L)

1,1-efichlofoethane

1.1-dichlofoemene

80

20

13-30

1

O:\1681IEPA\11110\Eco RfeMERA l.doc
March 19.1999 ERA-3



Table 1
Data Summary - Initial COPCs

Chemical

1.2-dichloroethene (total)

1.1.1-trichtoroethane

4-nitrophenol

Alpha BHC

Chloroethane

Dieldrin

Diethylphthalate

Endosulfan II

Endrin ketone

Endrin aldehyde

Gamma BHC (Undane)

Pyrene

Trichtofoethene

Frequency of Detection
(percent)

60

80

20

20

20

20

20

40

60

40

20

20

40

Concentration Range
(detected samples)

PI*
31-54

7-36

2

0.0012

10

0,00086

2

0.002-0.0037

0.0023-0.0024

0.0022-0.0026

0.001

2

1

The data summary table (Table 1) presents media-specific concentration ranges of detected
chemicals and frequency of detection for the initial COPCs. The maximum detected values
provide the most appropriate "reasonable maximum exposure" information on contaminant
concentrations because of limited data quantity. The average concentration would probably
better represents the concentration to which ecological receptors are most likely to encounter,
but the true average exposure concentration is unlikely to be accurately derived from
approximately five samples. This ERA therefor relies on the maximum detected contaminant
concentration to estimate risks in the Risk Characterization section of the ERA.

2.2 Chemical Properties of COPCs

The chemical properties of the COPCs identified in Table 1 affect the fate and transport of
COPCs in the environment. Table 2, presented below, presents important chemical properties
for the major groups of COPCs identified at this site. Each of these properties are discussed
below.

Environmental Persistence
Environmental persistence indicates whether a chemical is likely to be long-testing in the
environment or, alternatively, be degraded by natural processes. For example, some highly
chlorinated pesticides are not easily degraded, and are considered to be very persistent Other
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less chlorinated compounds can be degraded by biological and other processes (e.g.,
photolysis) and therefore may not persist in the environment. Also, volatile organic compounds
are unlikely to persist in sediments and surface water.

Bioconcentration Potential
Bioconcentration potential indicates whether a chemical is likely to be retained in biological
tissues after it is ingested. Retention of chemicals is not in itself an appropriate measurement
endpoint unless it is associated with adverse ecological effects. Retention is, however, useful
for verifying exposure and for evaluating bioavailability and the potential for food chain/food web
effects. Bioconcentration factors (BCFs), usually derived under equilibrium conditions in a
laboratory, are often used as screening-level data to evaluate bioaccumulation potential. BCFs
are based on the ratio of contaminant concentration in aquatic biota to contaminant
concentration in water. Because BCFs are derived under equilibrium conditions and under
relatively long exposure durations, they consider both uptake and elimination (depuration) rates.
Chemicals with BCFs greater than 300 generally indicate a potential to bioconcentrate (EPA
1991). Chemicals with log BCFs above 3 (BCFs above 1,000) are considered to have
significant potential to bioaccumulate (EPA 1992a). For this ERA, available freshwater BCFs
for invertebrates and fish that are (1) known to occur on or near the site, (2) have potential to
occur there, or (3) are related to local species are used to evaluate bioconcentration potential.
Table 3 presents relevant BCFs for the initial COPCs.

Bioavailabilitv
For this ERA, bioavailaWe chemicals are defined as those that exist in a form that have the
ability to cause adverse ecological effects or bioaccumulate. As stated previously,
bioaccumulation may not in itself constitute a significant ecological effect, but provides evidence
of exposure and potential for causing adverse effects under certain conditions. For example,
some lipophilic chemicals are taken up by biota and are stored in fatty tissues with no apparent
ill effects. However, under conditions of reduced food quality and/or quantity, such as during
winter when only poor quality foods may be available, these fats are metabolized and the
contaminants can then cause adverse effects.

Chemical properties (e.g., ionic form) or environmental conditions (e.g., high levels of dissolved
and participate organic carbon) can affect the potential bioavailability and toxicrty of many
chemicals. The bioavailability and toxicity of such chemicals in surface water can be
influenced, for example, by the concentration of dissolved organic carbon, calcium, and
magnesium. In addition, sediment organic carbon content, measured as total organic carbon
(TOC) apparently affects bioavailability and toxicity of certain chemicals. For some chemicals,
chemical form and thus toxicity can change rather rapidly under changing environmental
conditions (e.g., fluctuations in pH, temperature, or surface water flow). Seasonal conditions
such as snowmelt and rainfall are likely to affect bioavailability of chemical contaminants in
surface water. The bioavailability (and potential toxicity) of chemicals with a high affinity for
lipids (lipophilic chemicals) or organic carbon is expected to remain fairly stable because these
chemicals bind strongly to organic particulate matter. Once taken up, they are likely to be
stored predominately in fatty tissues.
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Table 2
General Chemical Properties for Initial COPCs by Chemical Class

Chemical or
Class of Chemical

Polycydic
Aromatic

Hydrocarbons
(PAHs)

Chlorinated
Pesticides/
Herbicides

Volatile Organic
Compounds

(VOCs)

Bioaccumulation
Potential

Variable, but most animals
and microorganisms can
metabolize PAHs to
products that ultimately
experience complete
degradation (Eistor 1987).
Rapid uptake and rapid
metabofism and elimination
is expected in most cases.

Variable, but some (e.g..
DOT) accumulate to a very
high degree in biological
tissues. Most are stored in
fatty tissues of animals.

Low btoaccumulationnntgmttntpotential.

Bioavailability
and Toxicrty

Toxkaty increases with molecular
weight (MW) most cases. Low
solubility decreases bioavaRabffity
ofhighMWPAHs. Bioavailability
in sediments is generally low.
Some PAHs are carcinogenic to
mammals.

Most are highly toxic and readily
bioavailable to aquatic and
terrestrial biota.

Generally tow toxidty. Some are
common laboratory contaminants.
Detections in surface media
should be viewed with caution due
to expected volatilization and
generally rapid degradation.

Environmental
Persistence

Generally persistent
Primarily degraded by
photolysis and microbial
degradation. Degradation
slow in sediments that are
anoxfc with little light
penetration.

Most chlorinated
hydrocarbons are persistent
in the environment because
they are resistant to
degradation.
Organochlorines are
generally short-lived in water
but may persist in soils.

Not persistent Easily
degraded.
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Table 3
Freshwater BCFs for Initial COPCs

Chemical

1 ,2-dichtoropropane

1,1-dichloroethane

1.1-dichloroethene

1.1.1-trichloroethane

4.4--DDD

4.4'-DDE

4-nitrophenol

Aldrin

Alpha chlordane

Alpha BHC

Arodor1254

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chloroethane

Chiysene

Delta BHC

Dieldrin

Diethylphthalate

EndosuKanll

Endrin ketone

Log
BCF

est 1.3 from tog Kow (2.16)

est 1.0 from tog Kow (1.79)

esL 0.8 from tog Kow (1 .48)

est 1 .3 from log Kow (2.07)

est. 4.4 from tog Kow (6.10)

4.71

est. 1.1 from tog Kow (1.91)

4.28

est 4.58 from tog Kow (6.00)

est. <3.0 from gamma BHC

est 4.60 from tog Kow (6.47)

4.0

est 4.7 from log Kow (6.40)

est 4.8 from tog Kow (6.57)

est 5.1 from log Kow (6.84)

est <1.4 from tog Kow (1.43)

<3.0

est <3.0 from gamma BHC

est. 3.9 from tog Kow (5.37)

est 0.7 from tog Kow (1 .40)

est 2.8 from tog Kow (4.10)

3.28 (est from endrin)

Source
Species

(freshwater)

MA

NA

NA

NA

NA

fathead minnow

NA

multiple species

NA

NA

NA

Daphnia pulex

NA

NA

NA

NA

multiple species

NA

NA

NA

NA

fathead minnow

Reference

EPA1988a

EPA 1988a

EPA1988a

EPA1988a

EPA 1988a and Jones,
Suter. Hall 1997

EPA1988a

EPA1988a

EPA1980a

EPA1988a

EPA1988a

EPA1988a

EisJer 1987

EPA 1988a and 1980b

EPA1988aand1980a

EPA1988aand1980b

EPA 1988a

Eisler 1987

EPA1988a

EPA 1988a and Jones,
Suter. Hall 1997

EPA1988a

EPA 1988a and Jones,
Suter, Had 1997

EPA1986a

Bioaccumulation
Concern

NO

NO

NO

NO

YES

YES

NO

YES

YES

NO

YES

YES

YES

YES

YES

NO

NO

NO

YES

NO

NO

YES
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Table 3
Freshwater BCFs for Initial COPCs

Chemical

Endrin aldehyde

Fkjoranthene

Gamma BHC (LJndane)

Methoxychtor

Phenanthrene

Pyrene

Trichloroethene

Log
BCF

326 (est from endrin)

<3.0

est. 2.67 from tog Kow (3.85)

est 3.92 from log Kow (4.30)

<3.0

3.43

est 1 .23 from log Kow (2.42)

Source
Species

(freshwater)
fathead minnow

multiple species

MA

MA

multiple species

Daphria pufex

NA

Reference

EPA1988a

Eister1987

EPA 1988a

EPA1988a

Eisler1987

Eister1987

EPA 1988a

Bioaccumulation
Concern

YES

NO

NO

YES

NO

YES

No
Significant btoconcentration potential based on tog BCF >3.0 (BCF >1,000)

As presented in Table 3,14 of the 29 initially identified COPCs have significant potential to
accumulate in biological tissues. These 14 COPCs are therefore retained for evaluation of the
potential to cause adverse food chain/food web effects.

2.3 Potential Receptors

Potential ecological receptors for this study are defined as plants and animals (i.e.,
macroinvertebrates, fish, amphibians, reptiles, birds, and mammals) that inhabit or use, or have
potential to inhabit or use the aquatic, riparian, and terrestrial habitats of the site. Other
organisms (e.g., bacteria, protozoans, and fungi) are also recognized as essential components
of aquatic and terrestrial ecosystems, but potential impacts to these organisms are not
generally assessed in ERAs because adequate ecotoxicological data are unavailable.

For ERA purposes, the study area consists of Area 7 and areas immediately adjacent. Studies
were not conducted specifically to evaluate the relative abundance or diversity of plant and
animal species resident to or using the site. In general, however, observations of plants and
animals onsite are used to support the ERA by evaluating or confirming habitat suitability.

EPA guidance and common ERA practice precludes the need to assess potential risks for each
and every species identified onsite. Several species or groups of organisms are therefore
selected to serve as representative receptors for a more detailed evaluation of potential risks.
The selection of these representative receptors is based on (1) their perceived importance to
local ecosystems (e.g., key prey species, abundant organisms), (2) their relationship with media
of concern (i.e., sediment and surface water), and (3) the availability of relevant data for
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assessing potential risk. Using these criteria, the following groups of organisms serve as
ecological receptor groups for the ERA.

• Aquatic Macroinvertebrates
(e.g., larval midges, mayflies, stoneflies, caddisflies; amphipods; snails;
important prey species for many fish; generally abundant; potential for high
biomass; sensitive to water quality impairment; large toxicity database)

• Freshwater Fish
(e.g., forage and predator species; potential for high biomass; sensitive to water
quality impairment; large toxicity database)

• Piscivorous Birds
(e.g., belted kingfisher; abundant; protected; preferentially consumes fish that
may bioaccumulate contaminants in aquatic environments)

• Top Predators
(e.g., red fox; at greatest risk for contaminants that bioaccumulate and
biomagnify; substantial toxicity data available for closely related dogs)

2.4 Exposure Pathways

Exposure pathways indicate how ecological resources can co-occur or come in contact with
hazardous chemicals or materials such as contaminated water and sediments. Descriptions of
exposure pathways for ecological receptors are presented in the overall site conceptual
exposure model (Figure 1). Included in this figure are contaminant sources, fate and transport
processes, and exposure routes. Some of the ecological pathways shown in Figure 1 are
considered to be relatively minor, and not fully evaluated in this ERA. This ERA is focused on
the risks associated with the ingestion of and direct contact with COPCs that migrated into
creek sediments and surface water via groundwater inflow or overland flow.
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2.5 Assessment ancNMeasurement Endpoints

This section introduces, defines, and discusses appropriate assessment and measurement
endpoints for evaluating potential ecological effects.

2.5.1 Assessment Endpoints

Assessment endpoints identify the ecological values to be protected (e.g., abundance and
diversity of aquatic macroinvertebrates or fish). Assessment endpoints are directly related to
ERA-related remedial action goals and objectives determined for this site. Appropriate
assessment endpoints are developed by risk assessors and often consider guidance from
relevant regulatory agencies. ERA-related remedial action goals and objectives for this site
have not been determined, but are likely to include, for example, the maintenance of a
reasonably (given the current constraints) healthy and diverse aquatic ecosystem in the creek
adjacent to Area 7. Reasonable site-specific remedial action goals and objectives are assumed
and preliminarily used to define appropriate assessment endpoints for this ERA.

Assessment endpoints generally consider ecological relevance, regulatory concerns, societal
values, and susceptibility to identified site-specific stressors. For this site, an example of an
appropriate assessment endpoints is the abundance and diversity of benthic
macroinvertebrates in the creek adjacent to the site. This assessment endpoints is directly or
indirectly related to the remedial action goals and objectives assumed for this site. Risk
managers may choose to modify remedial action goals and objectives at some time because of
concerns (e.g., technological or financial) outside the domain of risk assessment. Assessment
endpoints for this ERA are included in Table 4.

2.5.2 Measurement Endpoints

Assessment endpoints are often difficult to measure or evaluate directly. For example, we
cannot predict with certainty the critical concentration of a toxicant in surface water and
sediment that allows survival and successful reproduction of ecologically important benthic
invertebrates in the creek near the site. Such critical concentrations are site-specific and
depend on many factors, including the requirements and sensitivities of prey species, chemical
interactions (i.e., synergistic, antagonistic, or additive), and the physical and chemical
characteristics of the creek (e.g., streambed particle size, sediment organic carbon content,
dissolved organic carbon concentration in surface water, temperature, dissolved oxygen,
streambank and instream cover, etc.).

Measurement endpoints are used in cases where assessment endpoints cannot be directly
measured or evaluated. Measurement endpoints are quantitative expressions of observed or
measured biological responses to stressors relevant to selected assessment endpoints. For
example, an abundant and diverse macroinvertebrate population (an assessment endpoint) can
be evaluated using aquatic toxicity data (measurement endpoints) derived from appropriate
laboratory tests. As a specific example, concentrations of dieldrin in creek water can be
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compared to dtekJrin concentrations laboratory test water that resulted in observed ecologically
significant effects to sensitive and relevant test species. For this ERA, ecologically significant
effects are defined as these affecting survival, growth, or reproduction. The example described
above expresses the relationship between a relevant measurement endpoint (chronic effects
concentration of dieldrin in surface water) that is directly related to the assessment endpoints of
fish or invertebrate abundance and reproduction. Measurement endpoints selected for this
ERA, presented in Table 4, are based on information from appropriate aquatic ecology or
toxicology studies or databases (e.g., data summarized in EPA water quality criteria
documents).

Table 4
ERA-Related Goals and Objectives - Major Assessment and Measurement Endpoints

Potential Era-related Remedial
Action Objectives

Major Assessment
Endpoints

Examples of Data Types That May Be Used
As Measurement Endpoints

Maintain surface water quality
related to COPCs to meet water
quaHty criteria or appropriate risk-
based Jewels

Prevent exposure of aquatic
species to instream sediments
having chemical contaminant
concentrations in excess of risk-
based or other relevant levels

Prevent exposure of consumers of
aquatic and semi-aquatic to prey
species having chemical
contaminant concentrations in
excess of risk-based or other
relevant levels

Macroinvertebrate
and fish
abundance and
diversity

Macroinvertebrate
and fish
abundance and
diversity

Abundance and
diversity of upper
trophic level
predators

Toxitity of COPCs in surface water to aquatic
macroinvertebrates and fish - based on
media-specific, chemical-specific, and receptor-
specific toxicity data; comparisons to criteria,
standards, and recommended threshold
concentrations for surface water

Toxicity of COPCs in segments to benthrc aquatic
macroinvertebrates and fish - based on media-
specific, chemical-specific, and receptor-specific
toxicity data; comparisons to recommended
threshold concentrations for aquatic sedknents

Bioaccumulation potential of COPCs in sediments
and water to potential prey species - based on
comparisons of dose calculations to recommended
thresholds to prevent suWethal effects in predator
species

3.0 Analysis Phase

This phase of the ERA analyzes exposure data (Exposure Assessment) and effects data
(Effects Assessment) for the major chemical stressors and representative receptors previously
identified in Problem Formulation.

3.1 Ecological Exposure Assessment

Exposure Assessment summarizes and evaluates available exposure data, including exposure-
related data on potential ecological receptors or receptor groups. The primary output of
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exposure assessment is an exposure profile that presents the magnitude (e.g., concentration)
and distribution (e.g., in surface water and sediment) of stressors to which ecological receptors
may be exposed. For this ERA, the primary stressors associated with one or more types of
media include volatile organics, phthalates, PAHs, pesticides, and PCBs. Exposure profiles for
these stressors serve as input into the final stage of risk assessment, Risk Characterization.

3.1.1 Exposure Profiles

Exposure Profiles describe the magnitude and distribution of stressors identified in the Problem
Formulation phase. Exposure concentration data are presented in Table 1, while general
exposure information is presented in Tables 5 for the chemical stressors on which this ERA is
focused.

Exposure Profiles - Chemical Stressors

Table 1 includes media-specific concentrations for the initial COPCs. Recently collected data
considered useabte for risk assessment purposes are used to describe the magnitude and
distribution of chemical contaminants in the site environment. Although no single concentration
value can truly represent the variability of chemical concentrations measured in each media of
concern, the upper 95th confidence limit of the arithmetic mean value (U95) probably best
represents a reasonable maximum concentration to which receptors may be exposed. Where
sufficient data have been collected, the 1)95 is often used to represent the true mean value.
Support for using U95 values is found in recent EPA guidance (1992b) for calculating values
that are most representative of actual chemical concentrations in environmental media to which
human or ecological receptors may be exposed. This guidance states, however, that
calculation of U95 values are appropriate only when sufficient data (i.e., at least 20 to 30
samples) are available. In this particular case, insufficient data have been collected from each
individual sampling location to allow appropriate use of U95 calculations-U95 values commonly
exceed maximum values where data are limited.

Where chemical concentration data are limited, ft is common and accepted practice to use
either the arithmetic mean or the maximum detected concentration to represent exposure point
concentrations. This ERA uses maximum detected concentration to screen COPCs and to
evaluate risks. Although the use of maximums for risk estimation appears conservative, this
approach is unlikely to greatly overestimate reasonable maximum exposures because the
maximum detected value is based on only a few samples that may not represent the actual
range of concentrations to which receptors may be exposed.

Table 5
General Exposure Data for Representative Ecological Receptor Groups

REPRESENTATIVE
RECEPTOR GROUP

Aquatic Macroinvertebrates
(e.g.. mayfly and midge

PRIMARY
STRESSOR

Contaminated SW and SEO

PRIMARY POTENTIAL EXPOSURE
ROUTES /PROCESSES

SW contact and ingestfon
Ingestion of contaminated prey
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Table 5
General Exposure Data for Representative Ecological Receptor Groups

REPRESENTATIVE
RECEPTOR GROUP

larvae)

Freshwater Fish

Piscivorous Birds
(e.g.. betted kingfisher)

Top Predators
(e.g., red fox)

PRIMARY
STRESSOR

Contaminated SW and SED

Contaminated Prey
(primarily fish)

Contaminated Invertebrate/
Vertebrate Prey

PRIMARY POTENTIAL EXPOSURE
ROUTES /PROCESSES

SED/pore water contact and ingestion

SW contact and ingestion,
Ingestion of contaminated prey
SED/pore water contact and ingestion

Ingestion of contaminated prey (primarily fish)

Ingestion of contaminated aquatic, semi-
aquatic, and terrestrial prey

SW = Surface Water
SED = Sediment

Exposure Profiles - Potential Ecological Receptors

Exposure-related information for each of the representative groups of organisms previously
identified as potential receptors for this ERA are described in this section. These descriptions
are based on fikety exposure scenarios preliminarily identified in the Problem Formulation
phase of the ERA. These preliminary exposure scenarios are refined here for the major
representative receptor groups previously identified. The receptor groups represent species or
other taxa with reasonable potential to be exposed to site-related stressors. Exposure
scenarios are simplified descriptions of how potential receptors or representative receptor
groups may come in contact with previously identified stressors.

Major exposure pathways for many organisms include direct contact with and ingestion of
contaminated media and/or prey. Consumption of contaminated prey is generally estimated
using daily intake rates for representative animals. Such rates are most appropriately
calculated using site-specific date (e.g., contaminant concentrations in food items and dietary
composition). Site-specific input parameters for deriving daily intake rates for terrestrial animals
are, however, unavailable for this ERA. Critical dietary threshold values for terrestrial wildlife
species are therefore used to evaluate dietary exposures in this ERA, and these values are
based on appropriate literature values, such as those presented in EPA's Wildlife Exposure
Factors Handbook (1993) and in EPA toxicity databases. Exposure scenarios for
representative aquatic and semi-aquatic animals, piscivorous birds, and upper trophic level
terrestrial predators are discussed below.

3.1.2 Exposure Scenarios

Although several potential exposure scenarios can be identified for ecological receptors, it is
most appropriate to focus the assessment on critical exposure scenarios or those most likely to
contribute to risk. This ERA is focused on the most critical exposure scenarios Identified in the
site conceptual model. For example, the air pathway (i.e., inhalation of potentially contaminated
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air) is rarely considered significant for ecological receptors, and ecotoxicity data based on
inhalation are unavailable. This pathway is therefore not usually assessed in an ERA. Critical
exposure scenarios identified for this ERA are discussed below.

Aquatic Exposures

The primary site-related risks for aquatic organisms are likely to be from direct contact with and
ingestion of contaminated surface water if and where surface water COPC concentrations are
elevated. In addition, ingestion of sediment and sediment pore (interstitial) water with elevated
COPCs poses risks to benthic and to a lesser extent water-column biota where such media are
contaminated. In addition, aquatic organisms that occupy upper trophic levels (e.g., predatory
fish) can be adversely affected by ingesting prey that have accumulated contaminants. This is
of most concern for chemicals that readily bioaccumulate, such as 4,4-DDD, 4,4'-DDE, Arodor
1254, etc. The relative contribution from each exposure media type (surface water, sediment,
interstitial water, and prey) to overall aquatic exposure cannot, however, be reliably determined
for most aquatic organisms because data describing the variability in factors that can affect total
exposure are lacking. These factors can include intraspecific and interspecific differences in life
stage, season, diet, ingestion rate, specific habitat, etc.
This assessment evaluates risks to aquatic biota by comparing recently measured COPC
concentrations in surface water and sediments to media-specific criteria, such as chronic
ambient water quality criteria (AWQC) and No Observed Adverse Effects Concentrations
(NOAECs) derived experimentally or estimated from other critical effects concentrations (e.g.,
Lowest Observed Adverse Effects Concentrations or LOAECs) for appropriate species. Effects
data are discussed in a following section.

Terrestrial Exposures

This ERA is focused on chemical contaminants in surface water, sediments, and potentially on
aquatic and semi-aquatic biota that may have accumulated COPCs. Terrestrial exposures of
concern are therefore limited to those associated with food chains/food webs that include
aquatic and semi-aquatic biota. Terrestrial consumers of aquatic and semi-aquatic biota (e.g.,
piscivorous birds, omnivorous predatory mammals) therefore serve as the primary focus with
regard to terrestrial exposures at this site. Such exposures are discussed below.

Exposures Via Food Chain Transfer

Certain chemicals that readily bioaccumulate differ in the likelihood and severity of adverse
effects and in exposure duration based on environmental persistence. Some of the COPCs
detected onsfte are known to bioaccumulate following ingestion of contaminated surface water,
sediment, or prey. Bioconcentration factors (BCFs) or bioaccumulation factors (BAFs) are often
used to evaluate bioaccumulation potential. As stated previously, chemicals with BCFs less
300 are considered to have low bioaccumulation potential, while those with BCF between 300
and 1,000 have moderate potential to bioaccumulate. Chemicals with BCFs greater than 1,000
are of most concern with regard to potential bioaccumulation. Table 3 lists freshwater BCFs for
the primary COPCs detected onsite that are expected to bioaccumulate.
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Fourteen COPCs are identified as having significant potential to bioaccumulate, based on (1)
the screening level assessment of experimentally derived bioconcentration factors (BCFs)
greater than 1,000 (tog BCF >3.0) or (2) estimated bioaccumulation potential based on log
octanol/water partition coefficient (Kow). The latter estimated BCFs are based on structure
activity relationships derived by Veith and Kosian (1982), presented in EPA 1988a. The
COPCs with the reasonable potential to bioaccumulate include the following:

4,4'-DDD Benzo(a)pyrene Methoxychlor
4,4-DDE Benzo(b)fluoranthene Pyrene
AkJrin Benzo(k)fluoranthene
Alpha chlordane Dieldrin
Arodor1254

Endrin ketone
Benzo(a)anthracene Endrin aldehyde
Some of these chemicals are known to biomagnify (i.e., accumulate to increasingly higher
concentrations in upper trophic level receptors). Organisms at the top of food webs/food chains
are at most risk from chemicals that biomagnify, such as 4,4'-DDE and 4,4-DDD.
Biomagnification of endrin ketone/akJehyde is not as well documented. The BCFs for these
chemicals suggest, however, that bioaccumulation is likely. Limited data on methoxychlor
suggests that this chlorinated pesticide is less likely to bioaccumulate than other chlorinated
pesticides (EPA 1986).
Several high molecular weight PAHs are initially included in the list of COPCs with reasonable
potential to bioaccumulate. However, many vertebrates possess enzymes that metabolize
PAHs, and bioaccumulation is therefore lower in these organisms than predicted by Kow.
Some invertebrates can also metabolize PAHs, while others cannot (Eister 1987). Compared to
PCBs and certain pesticides, PAHs are considered to have relatively lower potential for
bioaccumulation because of rapid metabolism by many ecological receptors.

Risks to upper trophic level organisms are therefore expected to be greatest from the COPCs
with the greatest potential to bioaccumulate and potentially biomagnify (4,4-DDD, 4,4-DDE,
aldrin, alpha chlordane, Arodor 1254, dieldrin, endrin ketone, and endrin aldehyde). These
eight COPCs are evaluated in later sections for food chain/food web effects from
bioaccumulation.

3.1.3 Exposure Analysis

Information on distributions of stressors and relevant receptors are combined and summarized
in this section, and potential for exposure is discussed. For identified receptors or
representative groups of receptors, estimates of potential exposure consider the important
ecological parameters that can potentiate or modify exposure, such as habitat use and foraging
behavior. Exposure-related information for representative receptors are summarized below.

TOP PREDATORS

Red Fox (Vulpes vulpes)
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Red fox prefer habitats that provide both adequate cover and prey. The most suitable habitats
for red fox are fallow fields, cultivated fields, meadows, bushy fence lines, woody streams, and
low shrub cover adjacent to woodlands or water bodies (Baker 1983). Many of these habitats
are available on or near the site. Red fox construct burrows which are used as refuges and for
rearing young. The burrows are usually located in a well-drained area, however, red fox may
sometimes construct dens on river islands (Arnold 1956). These burrows may extend ten to 30
feet below the ground surface (Baker 1983). Red fox are highly mobile, and forage extensively
when food is limited. The home range is dependent on topography, vegetation, and prey
availability (Baker 1983). Typically, a home range area will be comprised of an adult pair, their
offspring, and occasionally a stray adult. The home range of red fox varies seasonally and by
gender. For adult mates the annual average home range is about 700 hectares, while females
average only 96 hectares (ERA 1993). Red fox are nocturnal, and are active eight to 10 hours
per 24 hour day. Eighty percent of this time is spent traveling. Red fox are also capable of
swimming, which allow utilization of streams and rivers for food sources. In addition, red fox
are burrowing animals and therefore spend much of their time digging. Whether red fox can
detect and thus avoid chemical contaminants in surface soils or sediments is unknown. Red
fox are omnivores, but about 90 percent of the diet is of animal origin. The year-around
average diet of red fox in Missouri comprises about five percent plants, five percent
invertebrates, 50 percent mammals, 25 percent birds, and 15 percent mixed carrion and other
unspecified prey (EPA1993).

PISCIVOROUS BIRD
Belted Kingfisher (Ceryle alcyon)
The belted kingfisher is medium-sized bird that eats primarily fish. Kingfishers typically are
found along rivers and streams where streamside vegetation is fairly open, allowing an
unobstructed view of the water. Kingfishers prefer to forage in dear waters and avoid those
that are turbid, feeding primarily on fish that swim near the surface in shallow water (EPA
1993). This species breeds over most of North America, and winters in most regions of the
continental U.S. (EPA 1993). During the coldest months, northern kingfishers migrate to
southern regions.
Foraging territory varies with season and food availability. In general, foraging territories range
from about one to two kilometers, shoreline length. From two to six pairs of kingfishers per 10
km of river shoreline have been recorded (EPA 1993).

AQUATIC PLANTS, MACROINVERTEBRATES, FISH

Most aquatic biota are continuously exposed to chemicals dissolved in surface water. They
may be additionally exposed to chemicals dissolved in sediment interstitial or pore water and to
chemicals bound to sediment particles. Fish are most at risk via ingestion of dissolved
chemicals and to a lesser extent from ingestion of contaminated sediment (incidental) and prey.
Prey ingestion is most critical for chemicals that bioconcentrate to a great degree, such as 4,4'-
DDD and Arodor 1254. Aquatic invertebrates can be similarly exposed, and some filter-feeders
such as freshwater dams and mussels are known to bioaccumulate some chemicals very
rapidly and to high concentrations. PAHs can concentrate to a high degree in some filter
feeding organisms because many do not possess the enzymes that enable them to detoxify
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and metabolize PAHs. In contrast, many fish and other vertebrates can detoxify and
metabolize PAHs to varying degrees. Aquatic macrophytes can take up dissolved chemicals
via root systems, and some single-celled algae can bind chemicals onto the cell surface without
taking the chemical into the cell.

3.1.4 Uncertainty Evaluation - Exposure Assessment

All exposure assessments have a degree of uncertainty due to necessary simplifications and
assumptions which must be made as part of the evaluation. Major sources of uncertainty in the
exposure assessment include the values used to represent the magnitude and distribution of
media-specific contamination. Obviously, all media cannot be sampled at all locations, and
data interpolation and/or extrapolation is necessary. It is believed, however, that sufficient
samples have been collected and appropriately analyzed to adequately describe the nature and
extent of chemical contamination at this site. The use of maximum detected COPC
concentrations because of the relatively small number of samples collected minimize the
chance that exposure concentrations are underestimated in this ERA. On the other hand,
exposure concentrations are unlikely to be significantly over-estimated because the maximum
detected concentration, based on a few samples, is unlikely to represent the actual maximum
exposure concentration to which ecological receptors may be exposed.

3.2 Ecological Effects Assessment

Effects Assessment includes an evaluation of data sources and data types, and presents
media-specific and stressor-specific ecological effects concentrations for the COPCs identified
for this site. These data serve as major components of stressor-response profiles, which
describe the relationship between ecological stressors and effects.

3.2.1 Evaluation of Effects Data

This section of the ERA describes and provides support for the sources and types of effects
data (e.g., toxicity data) selected for use in the ERA. Data sources and types are described on
a media-specific basis. Selected measurement endpoints or effects data are based on
relevance to the COPCs and receptors identified for this she. These data are directly applicable
to the previously identified assessment endpoints and to likely remedial action objectives for
this site. Some effects data are more relevant and useful than others. For example, effects
data are unavailable for certain COPCs or types of receptors associated with this site. In these
cases, the effects assessment is based on more general effects data available in the literature.
The use of non-specific or surrogate effects data increases the uncertainties in risk estimates
based on these data. Finally, site-specific bioaccumulation and toxicity data are unavailable for
this ERA. The effects assessment uses a weight-of-evidence approach where multiple data
sources are used to evaluate the most appropriate effects concentrations for estimating risk.
Effects concentrations that are substantially lower or higher than the majority of the available
data are not used because of the uncertainties associated with such data. This weight-of-
evidence approach is especially important where relevant site-specific data are lacking. The
availability of relevant and useful effects data is media specific, and effects data sources for
each media of concern are presented below.
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EFFECTS DATA SOURCES

Surface Water

Acceptable and relevant effects data for many site-related COPCs detected in surface water
are available. The sources of such data are listed below. Most of the surface water toxicity
data used in this ERA are from Quality Criteria for Water (EPA1986) and chemical-specific
Ambient Water Quality Criteria Documents developed by EPA. Also used are Porycydic
Aromatic Hydrocarbon Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review (Eisler
1987), and Toxicological Benchmarks for Screening Potential Contaminants of Concern for
Effects on Aquatic Biota: 1996 Revision (Suter and Tsao 1996).

Acute AWQC derived by EPA are used to assess potential for severe effects, based on
mortality endpoints and short-duration toxicity tests. Chronic AWQC are used to evaluate
potential for sublethal effects based on growth and reproduction endpoints and longer duration
exposures. AWQC are intended to protect 95 percent of aquatic species 99 percent of the
time. Therefore, maintaining exposure concentrations of contaminants below chronic AWQC
should protect most species most of the time. Chronic AWQC are therefore the preferred type
of effects data for surface water COPCs. Eisler (1987) summarizes available ecotoxicity data
for several important PAH contaminants for both aquatic and terrestrial species. Finally, Suter
and Tsao (1996) provide probably the most comprehensive summary of chemical-specific
ecotoxicological data for aquatic receptors.

Table 6 identifies specific data sources and selected measurement endpoints or effects data
from these sources, with adjustments as necessary to estimate safe concentrations or
concentrations at which adverse effects are unlikely for most species. This concentration is
commonly defined as the No Observed Adverse Effects Concentration or NOAEC. Where
surface water effects values are based on the lowest observed adverse effect concentration or
LOAEC for a particular species, these data are divided by 10 to estimate the NOAEC (LOAEC /
10 = NOAEC). This provides a level of safety for other non-tested species. Where effects
values are based on subtethal effects to the most sensitive species within a multi-species
database (e.g., AWQC or secondary chronic values), these data are not further adjusted or
divided. In these cases, the criterion or secondary chronic value is considered a threshold that,
if not exceeded, will protect most species most of the time. This is implied in the derivation of
AWQC, and there is no reason to apply additional safety factors to AWQC or secondary chronic
values if one assumes these values to be adequately protective of populations and
communities. The final effects values based on NOAECs or appropriate surrogates protective
of communities and populations (e.g., AWQC) are compared to exposure concentrations of
COPCs detected in site surface water to estimate risks.

Effects Data Sources (Sediment)

Universally-accepted biological effects concentrations for most sediment contaminants have not
been developed for ecological receptors. In general, the most useful data on potential sediment
toxicity is obtained from site-specific studies using site sediments and resident or representative
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species. Site-specific sediment toxitity data are. however, unavailable for this ERA. The
evaluation of the potential toxicity associated with COPC contamination of onsfte sediments is
based on the comparison of COPC concentrations in site area sediments to relevant data from
various sources. These sources include EPA sediment criteria, EPA-recommended or
proposed sediment thresholds, and site-specific sediment concentrations based on the
equilibrium partitioning (EP) approach recommended by EPA (Jones, Suter, and Hall 1997).
The EP approach uses literature-based input parameters (e.g., sediment/water partition
coefficients or Kps) and site-specific COPC concentrations in sediment. Other useful sediment
effects concentrations are available from Long and Morgan (1991) and Persaud et at. (1993).
Jones, Suter, and HuH (1997) presents a summary of relevant and useful ecotoxitity data for
sediment contaminants, and they include data from EPA, Long and Morgan, Persaud et al., and
others. This document provides the primary source of sediment toxicity data for this ERA.

Databases such as that of Long and Morgan (1991) have been established that describe the
co-occurrence of chemical contaminants and apparent biological effects, and others (e.g.,
Persaud et al. 1993) include interim criteria for contaminants in sediment. Although the data
presented in these more general databases are associated with certain limitations and
uncertainties, they can contribute useful information to the overall evaluation of potential
sediment toxicity using a weight-of-evidence approach. Such an approach is used in the
selection of appropriate effects concentrations for COPCs in sediment

Table 6 includes selected measurement endpoint data or effects data for creek sediments
based on these data sources. Again, data based on single species LOAECs or similar values
are adjusted to estimate safe or no effects concentrations based on estimated NOAECs. As for
surface water effects values, sediment effects values based on subtethal effects in the most
sensitive species within a multi-species database are not further adjusted. These data (e.g..
low effect thresholds or values based on AWQC and EP) are considered protective of most
species most of the time without further adjustment

3.2.2 Stressor-Response Profiles

Chemical Stressors

Stressor-response profiles for chemical stressors (Table 6) present critical effects data for
relevant ecological receptors or appropriate surrogate species that may be exposed to COPCs
at this site. These profiles include information on the lethal and subtethal effects that may be
exhibited by exposed organisms correlated to media-specific threshold concentrations of the
COPCs.

There is not equal confidence in or universal acceptability of the effects concentrations
presented in Table 6. Sources of ecological effects data were ranked for useability in the ERA.
Data were taken from a second or third ranked source only if primary data sources were
incomplete for a particular COPC. Sources or types of surface water effects concentrations
used in Table 6 are Ksted below, in order of preference.

• EPA chronic national ambient water quality criterion (EPA)
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(Assumes protection of 95% of aquatic species 99% of the time)

• Secondary chronic value derived by Suter and Tsao (1996)
(Serves as surrogate for AWQC, and assumes similar level of protection)

• Estimated NOAEC based on LCg, estimated from chemical structure/activity
relationships (SARs) presented in EPA 1988a.

(LCso/10 estimates LC, or effects threshold; effects threshold/10 estimates
NOAEC)

Sources or types of sediment effects concentrations presented in Table 6 are listed below, in
order of preference.

Organic COPCs in Sediment

• EPA chronic sediment criteria or proposed or recommended sediment threshold
concentrations

• Sediment effects concentrations based on equilibrium partitioning (EqP) approach as
recommended by EPA

(these values are based on water quality benchmarks (e.g., EPA AWQC,
secondary chronic values, or estimated NOAECs), log octonal/water partition
coefficients (log Kow), and an assumed site total organic carbon (TOC)
concentration of 1%)

• Low Effects Level (LEL) derived by the Ontario Ministry of the Environment for
freshwater sediments (Persaud et al. 1993 in Jones, Suter, and Hail 1997)

• Threshold effects concentration derived by the Florida Department of Environmental
Protection for marine and estuarine sediments (in Jones, Suter, and Hall 1997)

(used for chrysene and pyrene only; assumes that toxictty in freshwater is not
significantly different than that of saltwater or estuarine environments)

Selected Effects Concen

Chemical

1 ,2-dichloropropane

1.1-dichloroethane

1 ,2-dtahtoroethene (total)

Exposure
Media

SED

SW

SW

Tables
(rations for COPCs in Surface Water and Sediment

Effects Concentration /
Effects Description

701 ug/kg based on estimated aquatic
LC50 (43.000 ug/L) / 100 to estimate
NOAEC (430 ug/L) and EqP (log
Kow*2.25,TOC=1%)

47 ug/L secondary chronic value

590 ug/L secondary chronic value

Reference

EPA 1988a and Jones, Suter.
and Hall 1997

Suter and Tsao 1996

Suter and Tsao 1996

O:\16ailEPA\11110\Eco RiskVERA l.doc
March 19.1999 ERA-21



Table 6
Selected Effects Concentrations for COPCs in Surface Water and Sediment

Chemical

1,1-dtahloroethene

1.1.1-trichJoroethane

4.4'-DDD

4.4--DDE

4-n'itrophenol

AWrin

Alpha BHC

Alpha chlordane

Arodor1254

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluorenthene

Benzo(k)(kxxanthene

Bis(2-ethy1hexyl)phthalate

Chloroethane

Chrysene

Delta BHC

Dteklrin

DiethylpMhalate

Exposure
Media
SW

SW

SED

SED

SW

SED

SW

SED

SED

SED

SED

SED

SED

SED

SW

SED

SED

SW
SED

SW

Effects Concentration /
Effects Description

25 ug/L secondary chronic value

1 1 ug/L secondary chronic value

110 ug/kg secondary chronic value

110 ug/kg based on secondary chronic
value for 4.4--DDD

300 ug/L secondary chronic value

2 ug/kg Ontario MOE LEL

2.2 ug/L secondary chronic value

2800 ug/kg EPA chronic criterion

810 ug/kg secondary chronic value

110 ug/kg secondary chronic value

140 ug/kg secondary chronic value

6200 ug/kg based on secondary chronic
sediment benchmark of 6200 ug/kg for
fluoranthene

6200 ug/kg based on secondary chronic
sediment benchmark of 6200 ug/kg for
fluoranthene

890,000 ug/kg secondary chronic value

1630 ug/L estimated from M.W. (64.5),
log Kow (1 .43), based on 96-hr fish LCSO
/100 to estimate NOAEC

108 ug/kg based on threshold effects
level from Florida Department or
Environmental Protection

120 ug/kg secondary chronic value

0.062 ug/L EPA chronic criterion
110 ug/kg EPA proposed sediment
quality criterion

210 ug/L secondary chronic value

Reference

Suter and Tsao 1996

Suter and Tsao 1996

Jones. Suter, and Hall 1997

Jones. Suter. and Hall 1997

Suter and Tsao 1996

Jones. Suter. and Hall 1997

Suter and Tsao 1996

Jones. Suter. and Hall 1997

Jones. Suter. and HaD 1997

Jones, Suter. and Had 1997

Jones. Suter. and Hall 1997

Jones. Suter. and Hall 1997

Jones. Suter. and Hall 1997

Jones, Suter. and Had 1997

EPA 1988a

Jones. Suter. and HaH 1997

Jones. Suter. and Hall 1997

Suter and Tsao 1996
Jones, Suter, and HaD 1997

Suter and Tsao 1996
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Tabl«6
Selected Effects Concentrations for COPCs in Surface Water and Sediment

Chemical

EndosuHanll

Endrinketone

Endrin aldehyde

Fluoranthene

Gamma BHC (Lindane)

Methoxychtor

Phenanthiene

Pyrene

Trichloroethene

Exposure
Media
SW
SED

SW

SW

SED

SW

SED

SED

SW

SED

SW

Effects Concentration /
Effects Description

O.OS1 ug/L secondary chronic value
5.5 ug/kg secondary chronic value

0.061 ug/L EPA chronic criterion for
endrin

0.061 ug/L EPA chronic criterion for
endrai

6200 ug/kg secondary chronic value

0.08 ug/L EPA chronic criterion

19 ug/kg secondary chronic value

1800 ug/kg EPA chronic criterion

3 ug/L estimated from M.W. (202). log
Kow (7.66). based on 14-d fish LC50
/100 to estimate NOAEC
153 ug/kg based on threshold effects
level from Florida Department of

47 ug/L secondary chronic value

Reference

Suter and Tsao 1996
Jones. Suter. and Halt 1997

Suter and Tsao 1996

Suter and Tsao 1996

Jones. Suter. and Hall 1997

Suter and Tsao 1996

Jones. Suter. and Hall 1997

Jones, Suter. and Hall 1997

EPA 1988a and EPA 19806

Jones. Suter. and Had 1997

Suter and Tsao 1996
SW = Surface Water
SED = Sediment (all sediment effects concentrations assume 1% TOO)

3.2.3 Uncertainty Evaluation - Effects Assessment

In this section, the major sources of uncertainty in the effects analysis are identified and their
potential impact on the ERA is evaluated. Media-specific toxicity data used in this ERA to
describe the potential effects to ecological receptors are probably the primary source of
uncertainty in the effects analysis. Extrapolations are often used to relate measurement
endpoints (e.g., lethal concentrations or LCa values) to assessment endpoints (e.g.,
macroinvertebrate abundance) or to relate one measurement endpoint (e.g., LCjo) to another
(NOAEC). Extrapolations between taxa (e.g., species to species), between chemicals (e.g.,
based on similar structure), or between responses (e.g., lethal to sublethal) are commonly used
where specific data are limited or lacking. The use of these types of extrapolation, however,
increase uncertainty in risk assessment The use of extrapolated data is therefore limited as
much as possible in this ERA. In only a few cases are extrapolations between chemicals or
responses made. In these cases, where toxicity data are lacking for a particular COPC, toxicity
data from similar chemicals were reviewed and the most appropriate value was selected from
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those available. Appropriateness was based on relative consistency with values from other
sources and on best professional judgement.

Toxicity data that provide the basis for the majority of accepted effects thresholds are based on
effects experienced by individual organisms under controlled laboratory conditions. There is
therefore concern with the applicability of these data to reflect or predict population-level or
community-level effects in the field. Adequate field data are lacking for most chemical stressors
and receptor species, and laboratory-based data are therefore used and accepted in most
cases to estimate effects in the field. Effects to individuals in the laboratory may or may not be
representative of effects that may be seen in populations and communities in the field.

Effects data for surface water and sediment contaminants are considered to be associated with
low to moderate uncertainty, respectively. There is considerably more uncertainty in the data
used to evaluate the potential toxicity of contaminated sediments because ecotoxicity data for
sediments are not as universally accepted or available as are ecotoxicity data for surface water.

The lack of relevant site-specific toxicity data increases uncertainty in this ERA to some degree.
However, the availability of (1) site-specific COPC concentrations in multiple exposure media

and locations, and (2) relevant and acceptable toxicity data for most COPCs, minimize these
uncertainties to where they are unlikely to affect the outcome of the ERA.

Because site-specific effects or biological data are for the most part unavailable, a weight-of-
evidence approach is used to assess potential for ecological effects. The weight-of-evidence
approach used in this ERA, which relies on ecological effects data from a large variety of
appropriate and relevant data sources, decreases the overall uncertainty compared to
assessments based on only one or a few data sources.

4.0 Risk Characterization

Risk characterization integrates exposure data (e.g., COPC concentrations in surface water)
and effects data (e.g., the maximum concentration of a COPC in laboratory water associated
with no adverse effects in exposed organisms) to estimate risks. Risks for ecological receptors
are assessed in this ERA on a media-specific basis. There is no appropriate method for
combining ecological risks from multiple exposure sources because the relative contribution to
total risk from each source (e.g., surface water, sediment, soil, ingested prey) is unknown.
Also, the relative risk contribution from each source and for each species probably varies both
spatially and temporally, primarily as seasonal migratory and dietary habits change.

4.1 Media-Specific Risks from Chemical Stressors

A large variety of chemical contaminants have been detected in onsrte media, and this ERA is
focused on assessing the risks from COPC exposures via direct contact with and ingestion of
surface water (aquatic receptors) and direct contact with streambed sediment (aquatic
receptors). Also of concern for COPCs that readily bioaccumulate is ingestion of contaminated
food items. Numeric risk estimates are presented for COPCs in surface water and sediments
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based on site-wide data. Data from all locations within a media type are combined, and the
maximum values are based on the combined data set.

Risk estimates are based on the ratio of maximum and minimum detected COPC
concentrations to selected effects concentrations. These tables therefore depict both
reasonable •worst-case' risk estimates based on maximum detected COPC concentrations and
lower limit risk estimates based on the minimum of detected COPC concentrations. Risks
actually experienced by exposed local ecological receptors probably range between these two
values, but are likely to vary spatially, temporally, and between receptor species. The risk
estimates in these tables are listed in order of highest to lowest risk, based on the maximum
risk estimates.

Risk estimates based on simple quotients or ratios of a single exposure concentration (e.g.,
maximum detected) to a single effects concentration (e.g., NOAEC) such as those included in
the following tables are best interpreted in the context of "relative risk*. That is, the numeric
values are in themselves associated with considerable uncertainties, but the relative differences
between risk estimates are useful for focusing on the major contributors to ecological risk.
Ratios below 1 .0 indicate little or no likelihood of adverse effects to exposed receptors, while
higher ratios generally suggest greater likelihood of unacceptable risk. Higher risk estimates
are not necessarily associated with severity of adverse effects. Potentially significant ecological
risks (i.e., those >1.0) are identified in the tables by bold type.

4.1.1 Risks from COPCs in Surface Water (Direct Contact)

Table 7 presents the risk estimates for COPCs detected in surface water. With the exception of
1,1,1-trichloroethane, all ecological COPCs in surface water are associated with maximum risk
estimates less than 1 .0. The maximum risk estimate for 1 ,1 ,1-trichloroethane (3.3) is also of
relatively minor concern because (1) the value is based on the maximum detected
concentration, and (2) the risk estimate only slightly exceeds the 1 .0 threshold. COPCs in
surface water, with the possible exception of 1,1,1-trichloroethane, are therefore considered to
be negligible contributors to potential ecological effects in surface water at the site.

Table?
Risks from COPCs In Surface Water

COPC

1.1.1-trichloroethane

Pyrene

1,1-olchloroethane

U-dfchtoroethene (total)

Endosuffenll

Effects
Concentration

ug/L

11

3

47

590

0.051

Minimum
DeLConc.

ug/L

7

2

23

31

0.002

Maximum
Dei Cone.

ug/L

36

2.0

30

54

0.0037

Minimum
Risk

0.6

0.5

0.5

0.1

0.0

Maximum
Risk

3.3

0.9

0.6

0.1

0.1
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Table?
Risks from COPCs in Surface Water

COPC

Alpha BHC

Chtoroethane

Dieldrin

Diethylphthalate

4-nitrophenol

Endrinketone

Endrin aldehyde

Gamma BHC (LJndane)

1,1-dfchloroethene

Trichloroethene

Effects
Concentration

ug/L

2.2

1630

0.062

210

300

0.061

0.061

0.08

25

47

Minimum
Del Cone.

ug/L

0.0012

10

0.00086

2

2

0.0023

0.0022

0.001

1

1

Maximum
DetConc.

ug/L

0.0012

10

0.00086

2

2

0.0024

0.0026

0.001

1

1

Minimum
Risk

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Maximum
Risk

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4.1.2 Risks from COPCs in Sediment

Table 8 presents the risk estimates for COPCs detected in sediment Three of the 19 COPCs
detected in sediment are associated with maximum risk estimates greater than the 1.0
threshold. These are benzo(a)anthracene (6.1), methoxychlor (3.4), and chrysene (2.5).
Maximum risk estimates for dieldrin (0.9) and pyrene (0.9) both approach but do not exceed
the 1.0 threshold for significant risk. None of the COPCs detected in sediment greatly exceed
the 1.0 threshold, suggesting relatively low potential for adverse effects from these COPCs.
The cumulative risks from the three COPCs with maximum risk estimates greater than 1.0,
along with those contributed by dieldrin and pyrene, may be ecologically significant Assuming
additivity, the total risk of all sediment COPCs remains quite low. In general, risk estimates are
evaluated as <1.0 indicating no risk, 1.0 to 10 indicating low risk, 10 to 100 indicating moderate
risk, and >100 indicating high risk. Maximum risk estimates for an other COPCs in sediment
are sufficiently below the 1.0 threshold to suggest little potential for adverse ecological effects.

Tables
Risks from COPCs in Sediment

COPC

•%— — -— „ fm*i m Mf4 A« ABenzo(a)antnracene

Effects
IXHiCenllaUOn

ugftg
110

Minimum
Det. Cone,

ug/kg

38

Maximum
DetConc.

ug/kg

230

Minimum
Risk

0.3

Maximum
Risk

6.1
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COPC

Methoxychtor

Chrysene

Pyrene

Dieldrin

Benzo(a)pyrene

Aldrin

Arodor1254

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Phenanthrene

Fluoranthene

Enctosulfan IL

Bis(2-ethylhexyOphthalate

Delta BHC

4.4'-DDE

4.4--DDD

Alpha chtordane

1,2-d»chloropropane

Tables
Risks from COPCs in Sediment

Effects
Concentration

ug/kg
19

108

153

110

140

2

810

6200

6200

1800

6200

5.5

890.000

120

110

110

2800

701

Minimum
Det. Cone,

ug/kg
0.76

44

42

0.21

54

0.37

23

94

99

56

92

0.3

140

0.29

0.22

0.37

0.21

2

Maximum
Det. Cone,

ug/kg
64

270

140

0.4

54

0.37

56

510

540

240

590

0.31

430

1.2

0.4

1.9

0.53

13

Minimum
Risk

0.0

0.4

0.3

0.5

0.4

0.2

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

Maximum
Risk

3.4

2.5

0.9

0.9

0.4

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

4.1.3 Risks from COPCs in Food Items (Ingestion)

As discussed previously, a subset of six ecological COPCs are selected for a more extensive
assessment of potential to adversely affect food chains or upper trophic level organisms.
These nine COPCs (4.4'-DDD, 4,4-DDE, aldrin, alpha chtordane, Arodor 1254, dieldrin, endrin
ketone, and endrin aldehyde), have potential to bioaccumulate to a greater degree than other
ecological COPCs, based primarily on experimental bioconcentration factors (BCFs). BCFs are
a function of chemical structure and characteristics, receptor characteristics, and exposure
duration. Most organic COPCs that readily accumulate in biological tissues are lipophilic
(attracted to fatty tissues). These COPCs generally do not bioaccumulate in plants to the same
degree that they can in the fatty tissues of animals.
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Risks to consumers of onsfte animal prey from these COPCs will vary significantly depending
on receptor species, season, exposure source and location, as well as numerous other factors.
Risks to consumers from bioconcentratable COPCs are therefore based on representative
species and reasonable worst-case exposure assumptions.

Representative receptors for this analysis are belted kingfisher, representing piscivorous birds,
and red fox, a representative top predator. Exposure assumptions are based on EPA guidance
and site-specific considerations. EPA and other guidance generally recommend conservative
or potentially over-protective assumptions regarding food web models or dose calculations.
These conservative assumptions have been incorporated into the analysis presented here. The
uncertainties in exposure-related assumptions can be greatly reduced by the inclusion of site-
specific biological data such as the concentrations of bioconcentratable COPCs in onsite prey
species. Such data are not, however, available for this ERA.

This analysis therefore uses a simple food chain model to estimate the maximum daily dose of
bioconcentratable COPCs that representative site receptors may receive. This model is based
on the standard dose equations recommended by EPA. The equation used for this analysis is
modified from equations recommended by EPA (1993) and is presented below.

, = [Sum (C^ * DF * HIR** )+ (NIRJ * SFF

where MDDpo, = Maximum Daily Dose (potential) - (mg/kg/d)
Cfcod - COPC Concentration in food item (mg/kg)
DF = Dietary Fraction (0-1 .0)

= Normalized Food Ingestion Rate (kg/kg body wt./d)
= Normalized Water Ingestion Rate (L/kg body wt./day)

SFF - Site Foraging Frequency (0-1 .0)
NIR = Normalized Ingestion Rate

(Ingestion Rate (kg/d) / Body Weight (kg))

This is considered a screening-level dose assessment because it is based on the maximum
site-wide COPC concentrations in sediment and surface water. This approach is conservative
because it uses maximum rather than average COPC concentrations and assumes that
potentially exposed receptors consume food items and water from the most contaminated
sources without dilution with uncontaminated or less contaminated food and water. It is
assumed that COPCs for which MDDpo, values are below chronic effects threshold
concentrations or recommended safe concentrations have low likelihood of adverse food chain
or food web effects.

Equation input parameters such as food ingestion rate, water intake rate, dietary composition,
body weight, etc. for the two representative organisms (belted kingfisher and red fox) are taken
from Exposure Factors Handbook (EPA 1993). Where multiple values are presented, the
average is used. BCFs are taken from EPA water quality criteria documents if available or
estimated from Kow using structure/activity relationships presented in EPA 1988a.
Bioaocumulation factors (BAFs), which include both food and water intake, are estimated from
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literature-based BCFs (which include water uptake only) and from site-specific or predicted
sediment/water partition factors using equilibrium partitioning. The dose calculations presented
in Table 9 include both.irtake of drinking water and prey items, based on maximum detected
COPC concentrations in surface water and sediment.

MOD,,* values are derived and presented in Table 9 for each of the nine COPCs that are highly
bioconcentratable. These values are compared to chronic effects threshold concentrations
(mg/kg/d) or recommended safe concentrations (mg/kg/d) for the representative ecological
receptors. Effects data are based on sublethal effects in test organisms related to
representative receptors. For example, effects data for red fox are based primarily on
laboratory data for dogs, while kingfisher data are based on toxicity results from other bird
species such as quail and mallard duck. The uncertainties associated with these extrapolations
are offset to some degree by the use of conservative assumptions. The dose calculations
therefore probably overestimate rather than under-estimate dose-related risks for the
representative receptor groups.

Sublethal effects data for test organisms are adjusted for the body weights and ingestion rates
of representative receptors. Also, most laboratory effects data for birds and mammals are
based on COPC concentrations in the diet (mg/kg diet), and these values are adjusted for
ingestion rates and body weights to derive daily dose values (mg/kg/d).

Table 9
Maximum Daily Dose (mg/kg/d) Calculations for

Selected COPCs and Ecological Receptors

Calculated
Dose/Limit

Belted
Kingfisher

dose

Belted
Kingfisher
dose limit
(mg/kg/d)

Red Fox
dose

Red Fox
dose limit
(mg/kg/d)

ODD

. 0.0001

40
mallard duck
oral LCso/100

0.0000

20
larlrMrtnl MM«4«t*i

atrophy

DDE

0.0000

16
est from DOT

0.0000

0.5
est from DDT

LDso/100

Arodor
1254

0.0019

16.6
mallard duck
oral LC50/100

0.0001

0.0143
rec. daily

dietary limit
for dogs

Dieldrin
Aldrin

0.0046

0.40
sparrow

LD50/100

0.0000

0.2
reproductive

effects
in raccoon

Endrin
Ketone

0.0030

0.83
quail, reduced

egg
production
(est from
endrin)

0.0000

0.1
dog,

increased
liver size (est
from endrin)

Endrin
Aldehyde

0.0033

0.83
(est from
endrin)

0.0000

0.1
(est from
endrin)

Alpha
Chtordane

0.0000

0.25
rec. dietary
limit for birds

0.0000

0.075
NOAELdog
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The results of the screening level dose calculations reveal little likelihood of significant adverse
effects to upper trophic level organisms from onsite or near-site exposures to 4,4'-DDD, 4,4'-
DDE, aldrin, alpha chlordane, Aroclor 1254, dteldrin, endrin ketone, and endrin aldehyde. In no
case does the maximum calculated dose for representative piscivorous birds and top
mammalian predators exceed recommended or critical dietary thresholds for relevant species.

4.2 Uncertainty Evaluation - Risk Characterization

By definition, uncertainties in risk characterization are influenced by uncertainties in exposure
assessment and effects assessment. Uncertainties in exposure assessment are considered to
be minimized by the extensive recent sampling and analysis of surface water and sediment.
Descriptions of the magnitude and distribution of COPCs within the site are considered to be
reasonably representative of actual conditions to which ecological receptors may be exposed.

Effects data can also contribute to overall uncertainty in risk characterization. At one extreme,
for example, there are no toxicologically-based effects data for certain COPCs in sediment,
hence there is a high degree of uncertainty associated with these chemicals. At the other
extreme, effects data from multiple sources are available for many COPCs in surface water.
There is obviously more confidence in risk estimates based on highly certain effects data
compared to risk estimates based on data extrapolated from other related species, other
chemicals, or estimated toxicological data based sotey on chemical structure or properties.

Another source of uncertainty is the simple food web model used to assess food web impacts
or impacts due to ingestion of prey contaminated with one or more of the COPCs previously
identified as highly bioconcentratable. All models, including simplified models such as the one
used in this ERA to evaluate bioaccumulation in upper trophic level predators, are associated
with uncertainty. In general, more complex models have greater potential to introduce
unacceptable levels of uncertainty unless critical and specific information on input parameters
are available. For example, aquatic food web models have been established that calculate
biomagnification factors (BMFs) for organic contaminants from exposure media through all
major trophic levels to top predators. These models often require the use and evaluation of
input parameters that are currently unknown, such as contaminant depuration rates for a
particular species. Often, values for other species or even other chemicals are used to
represent the required input parameter. These models are often sensitive to slight differences
in input parameter values, and results can therefore be highly uncertain. The uncertainty in
resulting BMP estimations for higher trophic level organisms are also magnified because the
model is based on addition and multiplication of values from lower trophic levels. For these
reasons, complex computer-based food chain models are not considered appropriate for this
assessment.

Where potential levels of uncertainty could adversely affect the results of the assessment,
conservative approaches were taken that may result in over-protection of some local species.
For example, many simple food chain models commonly predict, largely as a result of home
range estimates, little or no risk to top predators from ingestion of contaminated prey. The site
foraging factor (SFF) calculated from large home range estimates can therefore "drive" the
model output (i.e., the dairy dose) for certain potentially important species. As discussed
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above, the foraging behavior of individual organisms and even populations are sufficiently
unknown to warrant a more conservative or protective approach. To err on the side of over-
protection is considered prudent and, in fact, follows regulatory guidance. This ERA therefore
uses a SFF of 1.0 for all receptors, based on the assumption that (1) all foraging takes place
onsite (a reasonable assumption for most representative species) and (2) all foraging takes
place at contaminated areas (a very conservative assumption for estimating "worst case"
scenarios).

Another potentially significant cause of uncertainty in the food web model is the variability of
values associated with certain input parameters to the model. Averaging the range of available
values (e.g., body weights, intake rates, etc.) is expected to limit uncertainty to an acceptable
degree in most cases. For example, there is reasonable concurrence by investigators on input
parameters such as body weights and intake rates. In contrast, there is greater variability in
literature values for BCFs and, to a lesser degree dietary fractions. These values are therefore
more uncertain. Finally, LOAECs, criteria, and recommended limits are based on national
databases or are intended to protect large and diverse groups of organisms (i.e., aquatic life,
mammals, etc.). These values may therefore be over- or under-protective of certain local
species and/or populations. It is unlikely that this assessment underestimates risk because
conservative approaches are used where appropriate, and any uncertainties are probably
biased towards over-protection.

Science and scientific investigations can not prove any hypothesis beyond doubt. The scientific
method is instead based on stating hypotheses, testing these hypotheses, and either accepting
or rejecting the hypotheses based on the evidence provided by test data. Test data may
include both high quality data as well as highly uncertain data. Cause and effect relationships
can be interred from these data, and evidence can support hypotheses, but cause and effect
relationships can rarely be proven regardless of the quality of the data. The risk assessment
summary presented below discusses the results testing the three primary hypotheses
presented in the Problem Formulation stage of the ERA.

These hypotheses are tested by using an approach that provides support for either rejection or
acceptance of the proposed hypotheses. No data are conclusive. Even site-specific effects
data, for example, are subject to concerns of representativeness because test species and
conditions may not represent actual conditions. More general literature-based toxitity data may
not be sufficiently applicable to the site being investigated. There are also concerns about
laboratory-to-field extrapolation of effects data. Taxa-to-taxa extrapolations are a concern as
well. All effects data are therefore subject to some degree of uncertainty. Confidence in the
ability of selected effects data to assess potential for ecological risks varies for each data value
selected. While each and every effects data value used in this and every other ERA is
associated with some degree of uncertainty, it is the general trend described by the
comparisons between exposure concentrations and effects concentrations, and the overall
confidence in such comparisons, that are most important.

The impact of cumulative risks or effects from exposure to multiple chemical stressors is
another area of uncertainty in the ERA. As stated previously, it is generally assumed that risks
from individual chemical stressors are additive. This assumption is based on limited data where

O:\1681IEPAYI1110\Eco RbMERA l.doc
March 19.1999

ERA-31



the effects of exposures to multiple chemicals were investigated. The actual impact of
exposure to multiple chemical stressors on ecological receptors is unknown because additive
toxicity has not been confirmed for most chemical combinations.

Finally, the risk characterization method itself can contribute to uncertainties in the ERA. The
simplified approach used here to calculate risks, termed the quotient method, is a useful
screening-level approach that may not be appropriate for more complete investigations. The
uncertainties common to this method are minimized in this ERA by evaluating multiple sources
of data for deriving appropriate effects data rather than relying on a single data source.
Quantitative effects data used in this ERA include a variety of criteria, thresholds,
recommended safe values, and effects concentrations that are selected for use based on
relevance and acceptability.

4.3 Summary and Conclusions of the Ecological Risk Assessment

Risks to ecological receptors are summarized below, within categories designated as LOW
RISK and NO RISK. No sources of MODERATE or HIGH RISKS are identified for this ERA.
The differentiation of LOW and NO RISKS is used to evaluate the relative risks associated with
specific stressors compared to all other potential contributors to risk. These designations are
based on both the quantitative risk estimates presented previously and best professional
judgment.

LOW RISK

• Sensitive aquatic biota such as benthic invertebrates can be adversely affected by direct
contact with surface water in the creek adjacent to Area 7. The only COPC of concern
in water at this location is:

1,1,1-trichloroethane
• Similar organisms may be additionally at risk from direct contact with creek sediments.

Major sediment-associated COPCs at this location include:

benzo(a)anthracene
methoxychlor
chrysene

NO RISK

Aquatic and semi-aquatic organisms do not appear to be at significant risk from any
other COPCs identified at this site.

Consumers of aquatic and semi-aquatic organisms (e.g., piscivorous birds, omnivorous
upper trophic level predators), represented by belted kingfisher and red fox,
respectively, do not appear to be at significant risk.
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The primary hypotheses for this ERA, initially presented in the Problem Formulation phase of
the ERA, are re-evaluated here and used to help summarize risk conclusions. These are
discussed below.

Chemical contaminants are not present in surface water or sediment onsite or adjacent
to the site

Exposure data support the REJECTION of this hypothesis because contaminants have been
detected in creek water and sediments.

The concentrations of chemical contaminants are not sufficiently elevated to impair the
survival, growth, or reproduction of sensitive ecological receptors

Effects data support the REJECTION of this hypothesis because a limited number of chemical
contaminants are present in surface water or sediments at concentrations sufficiently elevated
to elicit adverse effects in sensitive exposed receptors.

Known or potential ecological receptors are not sufficiently exposed to chemical
contaminants to cause adverse population-level or community-level effects

The integration of exposure and effects data suggest that certain types of ecological receptors
(e.g., benthic invertebrates) may be low levels of risk under certain exposure scenarios (e.g., if
they reside primarily in contaminated areas. This hypothesis can not therefore be
UNCONDITIONALLY ACCEPTED based on available data. The evidence presented in this
ERA suggests that this hypothesis should be REJECTED for portions of the creek where
contaminant concentrations exceed risk-based thresholds. It is therefore considered prudent to
REJECT this hypothesis for limited and specific locations.
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UNTIED STATES ENVIRONMENTAL PROTECTION AGENCY
REGIONS

DATE: Septerriber2, 1999

SUBJECT: Southeast Rod^ Decent 16, imSantfir^Prdimin^

FROM: Join Fiank,EtotogyTedmkxd Gate
Brenda Jones, Ecologist, Superfine! Division, Remedial Resporre Section 1

TO: Jerry Wfflman, Project Manager, liira

The purpose of this memo is to provide comments to te Illinois EnviramKi^ Protection Agenqr and Russefl
^SouOieastRod^Decai^erJ^ 1 998 Samplir^PrdiminayAnafytKd Results.

iLatK)nofeaciianalytevY3sc^
one of several sources The resuhsofthis analysis as weB as the benchmark sources arc contained in Tabks land
2. Because this is a preliminary screening of potential ecological risk, a conservative approach is wanantod.
Consequently, maximum concentrations of contanrinartswrc evaluated and the tow^
screening benchmadc was used.

Of die 41 analytesfiaindal detectable le\ds in sediment fa vv^^
16 exceed the appropriate benchmark Most anafytes flat exceed benchmaik values are polycyctic aromatic
hydrocarbons (PAIfe). RefertoTabk 1 fiar more details on sediment uuutauiiuaris.

Of Ae 34 anatytes found at detectable fervds in siiferevvater fa \vhich ecotogical screening be
available, 8 exceed the appropriate benchmark. Mostanalytes that exceed benchmark values are metals. Referto
Table 2 fa more details on surface water contaminants.

The exoeecbnoe of many of die benchmarks fa bo& s
is justified in orcler to further characterize the potential ecological risk at the site.

As stated in the previous memo, USEPA has been provided wilhverylittfeinfainadonregaR^teeoc4c^M
setting of the site. Therefore, it is difficult to ascertain what possible raxptorcareatriskasw^astreecotogkal
significance of the site itself

Please address any octntnenls (v (pestions to Jbto
(312-886-7188, jone&brenda@epagov).

ocRusseDHart
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TABLE1

Sediment Contaminant Maximum Concentrations and Ecologkal Screening Bendunailo

SAMPLE

X101

X101

X101

X101

X101

X101

X101

X101

X101

X101

X101

X101

X101

X101

ANALYIE

Naphthalene

i iAoenapntnene

Fhnene

.A.-..i *IGIItt DV91C

Anthracene

Caroazofe
.̂̂ t^

Pyrene

n.__Y..v_.ii>_. ,,,_..

Chtysene

T> <\ Ml lli i ioenzi\Djnuiiaiuieiie
^^

Bocrf VrnireuaanpjpyKne

MAXCONC

0.063 (*)'

0.170 (*)

0.091

0.180 (*)

1 1 JvV C I

0240 (*)

0310

1.600 (*)

1300 (*)

OfWOf*1U.OWJ^ )

0.740 (*)

0^70

0340^

0-90f*1
•^ '̂ *

BENCHMARK (mgltg)2

0.0346 (Canada interim;
Florida threshold)

0.00671 (Canada interim;
Florida threshold)

0.010
(NOAA lowest threshold)

0.049 (Canada interim)v '
0.03 162 (ARCS threshold)

-

0.03146
(NOAA lowest threshold)

0.04427
(NOAA lowest threshold)

0.03 17 (Canada interim)

0.02683
(NOAA lowest threshold)

0.0272
ftJOAALnjLBdttwdinlifiinvs/v\ wvcsi ui^vKWi;

nmio/nMAiAakri iV i )
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X101

X101

X101

X102

X102

X102

X102

X102

X102

X1Q2

X102

X102

X102

X101

X102

X102

X102

X102

X102

X101

X102

X102

X102

Indeno(123-cd)pyrene

DfoenzD(a4i)anlhraoene

BenzDC&h&Joyfene
Dnvbutylphthalate

Vinyl chloride
Chlorodhane

Acetone

U-Dichloroethane

U-IDkhlocoethane (total)

1,1,1-Trichkxoethane

Trichloroethene

Aluminum

Barium

Calcium

Cobalt
Chromium (+3 or -K5)

Copper

Iron

Potassium

Magnesium

Manganese
Sodium

Nkkd

0.440 (*)

0.110(*)

0390 (*)
0.110

0.028

0.014

0.029

0.110

0.190

0.062

0.004

12600.00

102.00

29100.00

5.10

17.50

15.10

13400.00

1320.00

14400.00

252.00

551.00

1110

0.01732
(NOAA lowest threshold)

0.00622 (Canada interim;
Florida threshold)

0.170 (Ontario tow)

-

-

-

-

-

-

-

-

58030.00
(ARCS probable)

-

-

-

26.00 (Ontario tow)

16.00 (Ontario tow)

-

-

-

460.00 (Ontario tow)

-

16.00 (Ostario tow)
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X102

X1Q2

X1Q2

X101

Lead

Vanadium

Tmc

Heptachiorepoxide

88.90 (*)

3120

78.80

0.0026 (*)

3020 (Florida threshold)

-

94.15 (NOAA low)

0.00060 (Canada interim)

ecobgM

ARCSprobabfc-AssessrnertandRanediatk»ofQrtamnatodSe^
for USEPA Gnat LAe National Program Office - Pir*«i)fcEfiectConctrtration(PEQ
http^A\->\Av.lisrcLoml4HA/e«>risk/rCT)orts.html (sediment report. TahJe4pil7>

Canada hfcrim - Caradan Sedmnt Quatty Guidelines for Ae Protection
Quafiry Guidelines (BQGs)

wato

FluriJaiiediukl-Fkiida Department ofEnvironn^
GuJdetas(SQAGs)'n«shokl Effect Levels
htt»VAnnvjienLSlate.n.iis/d>vin/(kiciiniei>ls/stxlinieiit-'(lef;uiltlitin (Table 5, p.77)

NOAAIow^lhreshold-National Oceanic a^

Ortark)low=Ortar»Minislryof1heEhviroriTiert-l^^
litln^Aww.hsnlonil«AA'corisk/rqx)il5.htiiil faedanent report. Table 4. p. 17)
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TABLE2

Surface Water Contaminant Maximum Cracentratwm/Ecological Screening BaKfamaria

SAMPLE

S203

S202

S202

S201

S202

S202

S202

S202

S202

S202

S2Q2

S201

S201

S201

S202

S204

S204

S204

S204

S204

ANALYTE

Ws(2-ElhyIhexyI)phthaIalB

Vinyl chloride

GhkxDdfaane

Acetone

1,1-Dichloroethsne

U-DkMooeftane
U-Dkhloroediene

Chlorofcuu

U-Dichloioethane

1,1,1-Trichlorodhane

Trichkxoefcne

Tetrachlorodhene
1,1^2-TetrachJoroethane

Toluene

Xyiens(trtal)

Aluminum

Araeric

Barium

Bayflium

Calcium

MAXCONC(u^L)

13.00

48.00

87.00

17.00

88.00

1000.00 E, 1300.00 D

1700.00 E, 2200.00 D

10.00

40.00

1200.00 E, 1800.00 D

22.00

10.00
10.00

10.00 (*)'

21.00

27900.00 (*)

149.00

1840.00

1.40

217000.00

BENCHMARK (ug/L)2

-

-

-

-

-

-

-

-

100.00 (Canada)

18000.00 (NOAA acute)

-

-
-

200 (Canada)
-

5-100.00 (Canada)

150.00 (AWQQ

-

530 (NOAA dixrac)

-
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S204

S204

S204

S204

S204

S204

S204

S204

S203

S204

S204

S204

S204

S204

Cobah

Chromium (+3 or +6)

Copper

Iron

Mercury

Potassun

Magnesium

Manganese

Sodium
Nkkd

Lead

Antimony

Vanadium

Zinc

31.00

4650(*)fcrCr+3

84.90 (*)

527000.00 (*)

039

4530.00

77200.00

8670.00

11900.00

46.00

108.00 (*)

7.00 (*)
90.10

340.00 (*)

-

11 (+3X74 (+6) (AWQQ

9.00 (AWQQ

1000.00 (AWQQ

0.77 (AWQQ

-

-

-

-

52.00(AWQQ

250 (AWQQ

3.0 (NOAA chronic)

-

120.00 (AWQQ

1

2

(*)=maximum anatyte < urati xb ecological screening bendmak

AWQC » USH»A - Ambient Water Quafity Qteria Freshwater QfterionOMniousConoenliatian(CXX)
EPA 822-Z-99-001 Arfll999

CanacM Water Quality GukWines for the

NOAA =NatiordOceaik and AtmospherfcAchii^^
Acute or Omnic
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Response to Comments on
The Draft Ecological Risk Assessment for Area 7
Southeast Rockford Source Control Operable Unit

Information Needs and Clarifications

A description of the ecology of Area 7 is not available.

The references provided in Table 6 can be used to obtain specific information on the
study details used to derive effects concentrations. A brief description of the
categories of effects concentrations is given below.

EPA chronic criteria are based on laboratory toxirity studies in which a variety of
freshwater fish, benthic and water column invertebrate species are exposed to
laboratory water "spiked" with a range of concentrations of a specific chemical
toxicant Chronic tests are short-term tests (generally 48 hours to seven days) with
test endpoints related to effects on organism survival, growth, and reproduction.
Criteria are generated from regression analysis of all test data, with die four most
sensitive organisms having the most influence on the final criterion.

Secondary chronic valves were derived by Oak Ridge National Laboratory in a manner
similar to that used by EPA to derive chronic criteria. The primary difference is that
ORNL's Secondary Chronic Values are based on smaller datasets that did not meet
the minimum requirements of EPA.

Threshold effects /eoc/s.derived by me Florida Department of Environmental Protection
(FutP) used an approach similar to mat used by NOAA to derive Effects Range-Low
(ER-L) and Effects Range-Median (ER-M). These levels are based on coastal marine
and estuarine sediment chemistry and associated biology. Chemical concentrations
predicted to be associated with adverse biological effects are ranked, and ER-L
represents the 10th percentile of ranked concentrations. ER-M represents the median
concentration. FDEP calculates the Threshold Effects Level (TEL), which is the mean
of the 15th percentile in the data set FDEP also calculates the Probable Effects Level
(PEL), which is the geometric mean of the 50th percentile of the data set All of these
thresholds are based on effects to a variety of benthic macroinvertebrates.

The equation used to estimate BCF from log Kow is mat of Veith and Kosian (1982) in
EPA1988a. The equation follows:

log BCF - 0.79 log Ko* - 0.40

As stated in the ERA, the input parameters for estimated maximum daily doses of
bioconcentratable COCs were taken from EPA's Exposure Factors Handbook (EPA
1993). These input parameters include the following:

Cmp DKMT & Mcfee Inc. ERA RESPONSE-1

HIM*



Response to USEPA Comments on
Ecological Risk Assessment Report

Species
Belted

Kingfisher

Red
Fox

NIR(food)
g/g-d
0.83

0.10

NIR (water)
g/g-d
0.11

O.OS5

Dietary
Fraction
0.8 fish

0.2 tavern
0.6 mammals

0.25 birds
0.1 plants

0.05 inverts
The concentration of COCs in food items are estimated by multiplying the maximum
COC concentration in exposure media (e.g., surface water, Table 1) by the COC-
spedfic BCF or bioaccumulation factor (BAF), taken from Table 3 of the ERA.

The reference in the ERA on Page 19 to the EPA-recommended EP approach is
intended only to identify the source of the various sediment thresholds used in the
ERA. The Jones, Suter, and Hall 1997 document was used as a source for several
different types of sediment thresholds, including those based on EPA's recommended
EP approach. The literature reference was not intended to imply that this was an EPA
document

Choice of Receptors and Media
Early on in the ERA process it was decided by all interested parties that this ERA
should be a screening level ERA rather than a full baseline ERA. This ERA was
therefore focused on the major exposure pathways and most likely contributors to
ecological risk. Not all exposure pathways and receptors were assessed in the ERA,
and inhalation-related exposures mat might be caused by VOCs in surface soils, for
example, were not assessed.

Similarly, amphibians were also not directly or fully assessed in the ERA. However,
amphibians are indirectly assessed in the ERA by using water quality criteria and
other surface water benchmark concentrations that in some cases include or are based
on toxicity data associated with amphibian exposures.

Rock River Impacts

As stated above, this ERA was focused on the major exposure scenarios with the
greatest likelihood of contributing to ecological risk. Area 7 was the primary area of
interest for mis ERA. It is agreed that the Rock River is of greater ecological
significance than Area 7. However, little or no useable data existed at die time the
ERA was conducted to assess Rock River impacts.

It was assumed mat Rock River impacts would warrant investigation if hazardous
chemicals with significant mobility were expected to be transported offsite via
groundwater discharge or surface water runoff. Data are currently lacking to make
such an assessment, but as indicated by EPA, there does not appear to be a great

Camp DtaMr&McKee Inc. ERA RESPONSE-2



• Response to USEPA Comments on
Ecological Risk Assessment Report

likelihood of offsite transport of those COCs with the highest potential to cause
adverse ecological effects (e.g., pesticides, FCBs).

The assumption that the Rock River is at little risk from site-related contamination is
based on the information presented in Tables 7 (SW) and 8 (SED) of the ERA. Table 7
reveals that the maximum hazard quotient for surface water COCs is 3.3 (1,1,1-
trichloroethane)—no other SW COC has a maximum HQ above 1.0. It must be
emphasized mat these are maximum HQs and therefore may overestimate average
risks. This COC may be present in groundwater and mere is some potential for
groundwater transport to the Rock River. However, data are currently unavailable to
assess mis possibility.

Maximum sediment-associated hazard quotients above 1.0 are limited to
benzo(a)anthracene (6.1), methoxychlor (3.4), and chrysene (25). These COCs are
expected to bind strongly to sediments. Offsite migration is therefore most likely only
if significant surface transport of onsite sediments is expected. Again, these are
maximum HQs mat may overestimate average or most likely risk. Finally, as stated
above, data are currently unavailable to assess the migration of onsite sediments to
the Rock River.

Can? Draw & McKee Inc. ERA RESPONSE-3



APPENDIX B

BACKUP FOR CONTAMINANT FATE AND TRANSPORT ANALYSIS



BIOSCREEN (U.S. EPA 1996) input parameters are listed in Table B. 1.1. Most of the values are
based on site-specific observations. Parameters such as soil bulk density (p), K^, f^, and solute
half-life (t1/2) are from the technical literature. Groundwater half-life values represent the
midpoint of the range of half-lives found in Howards al. (1991), as shown in Table B.I.2. First-
order decay coefficients are calculated using the equation X = (0.693)/t(w). Soluble mass
estimates are given in Appendices B.2 to B.5.



c
TableB. 1.1

Input Parameters for BIOSCREEN Model Runs for NO ACTION Alternative

Southeast Rockford Source Control Operable Unit
Focused Feasibility Study

Rockford, Illinois

Hydrogeology

| AREA 4 |

I AREA 7 |

IAREA9/10W |

IAREA 11* |

Compound
TCA

TCA
PCE
TCE

1.2-DCE
Xylene

PCE

Benzene
Xylene

Methylene Chloride
TCE

2-Methylphenol

K (cm/s)
1.20E-03

1.20E-03
120E-03
1.20E-03
1.20E-03
1 20E-03

1.20E-03

1.20E-03
1.20E-03
1.20E-03
1 20E-03
1.20E-03

i (ft/ft)
0.008

0.01
0.01
0.01
0.01
0.01

0.002

0.002
0.002
0.002
0.002
0.002

Porosity, n
0.25

0.20
0.20
0.20
0.20
0.20

0.25

0.25
0.25
0.25
0.25
0.25

Dispersion
Estimated

Plume Length, L, (ft) p (kg/L)
350

2500
2500
2500
2500
2500

2500

300
300
300
300
300

1.7

1.7
1.7
1.7
1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7

Adsorption
Koc(L/kg)

110

110
155
166
35.5
260

155

58.9
260
11.7
166
912

Biodegradation
Solute

f« Half-Life, (,„ (yr)
0.002

0002
0.002
0.002
0.002
0.002

0.002

0002
0.002
0.002
0.002
0.002

0.94

0.94
1.5

2.69
4.04
0.538

1.50

1.00
0.54
0.096
2.69

0.0219

Source Data
Sat Source

Thickness (ft)
10

15
15
15
15
15

5

15
15
15
15
15

Source Zone
Cone. (mg/L)

887

887
133

1,100
2,333
124

200

0.023
16

025
025

26000

1 "-Order Source
Half-Life (yr)'

10

20
>1000

6
1

100

50

>1000
>1000
>1000
>1000
>1000

Soluble
Mass (kg)

850

8.564
4.146
2.439
1,312
6.366

104

17,000
8.278
116
202
5

•Value calculated by BIOSCREEN

Input xls — No Acted
Mly 2< 2000

TableB. 1.1



Table B. 1.2

Half-Life (tic) and l^-Order Decay Values for BIOSCREEN Modeling

Southeast Rockford Source Control Operable Unit
Focused Feasibility Study

Rockford, Illinois

CAS No.
79-01-6
67-66-3
127-18-4
71-43-2
71-55-6
1330-20-7
100-41-4
75-09-02
108-88-3
95-48-7
75-35-4
540-59-0
156-59-2
107-06-2
79-00-5
121-14-2

Compound
TCE
Chloroform
PCE
Benzene
1,1,1-TCA
Xylenes (Total)
Ethylbenzene
Methylene Chloride
Toluene
2-Methylphenol
1,1 -DCE
1,2-DCE (Total)
cis-1,2-DCE
1,2-DCA
1,1,2-TCA
2,4-Dinitrotoluene

Half-Life in Groundwater, tin (yr)*
High

4.50E+00
5.00E+00
2.00E-I-00
2.00E+00
1.50E+00
1.00E+00
6.25E-01
1.53E-01
7.67E-02
3.84E-02
3.62E-01
7.92E+00

NL
1.00E+00
2.00E+00
1.00E+00

Low
8.79E-01
1.54E-01
1.00E+00
2.74E-02
3.84E-01
7.67E-02
1.64E-02
3.84E-02
1.92E-02
5.48E-03
1.53E-01
1.54E-01

NL
2.74E-01
3.75E-01
5.48E-03

Midpoint
2.69E+00
2.58E+00
1.50E+00
1.01E+00
9.42E-01
5.38E-01
3.21 E-01
9.57E-02
4.80E-02
2.19E-02
2.58E-01
4.04E+00
#VALUE!
6.37E-01
1.19E+00
5.03E-01

'Source: Howard etal. (1991); based on midpoint of half-life range
NL Not Listed

1*-Order
Decay, X (yr1)8

0.26
0.27
0.46
0.68
0.74
1.29
2.16
7.24

14.45
31.59
2.69
0.17

#VALUE!
1.09
0.58
1.38

INPUT.XLS Half-Life



TableB.1.3

Aqueous Solubilities and Organic Carbon Partition Coefficients («oe) Used in BIOSCREEN Modeling

Southeast Rockford Source Control Operable Unit
Focused Feasibility Study

Rockford, Illinois

CAS No.
79-01-6
67-66-3
127-18-4
71-43-2
71-55-6
1330-20-7
100-41-4
75-09-02
108-88-3
95-48-7
75-35-4
540-59-0
156-59-2
107-06-2
79-00-5
121-14-2

Compound
TCE
Chloroform
PCE
Benzene
1,1,1-TCA
Xylenes (Total)
Ethylbenzene
Methylene Chloride
Toluene
2-Methylphenol
1,1 -DCE
1.2-DCE (Total)
cis-1 ,2-DCE
1,2-DCA
1,1,2-TCA
2,4-Dinitrotoluene

Aqueous
Solubility (mg/L)a

1,100
7.920
200

1,750
1,330
186
169

13.000
526 _,

26.000
2,250
3.500"
3,500
8,520
4,420
270

"Source: TACO Guidance, IL Adm. Code, Section 742, Ap
"Value for cis-1 ,2-DCE listed

Koc
Partition Coeff. (L/kg)a

166
39.8
155
58.9
110
260
363
11.7
182
91.2
58.9
35.5"
35.5
17.4
50.1
95.5

aendix C, Table E

INPUT.XLS SoLKoc



Soluble Mass Estft£ff£N&IPtl$?rCA in Area 4 Soil

Arithmetic m e a r ) (1995) a n d
CDM(1997):

SB-202-8 510mg/kg
SB-4-1-F 360mg/kg
SB-4-5F 190 me/kg
MEAN 350 mg/kg

Volume of contaminated soil = 50,400 ft3 = 1 .43 x 106 L (from Appendix C)

Soil Bulk Density = 1.7 kg/L

Mass of Contaminated Soil = (1.43 x 106 L) x (1.7 kg/L) = 2.431 x 106 kg

Mass of TCA = (2.431 x 106 kg) x (350 mg/kg) = 850.8 kg (Area 4)



Area 4 TCA - No Action (SCS-4A and -4B)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present In source zone

Recalculate This
Sheet

4TCA_S4A.XLS



Area 4 TCA -- No Action (SCS-4A and -48)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone

BIOSGREEN DeclsiorvSupport System
• _.-. 1*** >• .rA-.^Jst .<**..*' .-_•-•••!':* « ' j i i , ' "5v.-,-'™ '^.' ..?T>'- -V

liA^Cv: - -

PL
Velocity?

iaEasii'-.-^mr '̂-

Help
••̂ H

Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

mm^^mmam
View OutputView Output Restore Formulas for vs,

Dispersivities, R, lambda, other

4TCA S4A.XLS



j I m.
Area 4 TCA •- Soil SVE (SCS-4C)

Assume source zone cone, and soluble mass reduced by 85% for SVE; plume length decreased by 50%

32.554

32.554

8.469

28.284

8.509

5.075

25.177

2.279

2.644

24.228

0.660

2.225

24.261

2.763

24.804

0.062

3.838

25.531

0.019

5.141

26.077

0.006

6.293

25.979

0.002

6.778

24.764

0.001

6.023

22.149

0.000

3.627

Calculate
Animation

24 Years Return to
Input

Recalculate This
Sheet

4TCAS4C.XLS



Area 4 TCA -- Soil SVE (SCS-4C)
Assume source zone cone, and soluble mass reduced by 85% for SVE; plume length decreased by 50%

BIOSCREENN Data Input Instructions:
nth:-, iral Attenuation Decision Support System

6. SOURCE DATA?a
\mm&im$ksmim $;«••;*• IrwT' '$'#£$$ ^ .'lw|&- ^ttl̂ -flSf' 'j

-3
s at Monitoring Wells

m^^^^^m

RUN
CENTERLINE RUN ARRAY

•••••••
View Output

Paste Example Dataset

View Output Restore Formulas for Vs,
Dispersivities, R, lambda, other

4TCAS4C.XLS



Area 4 TCA - Soil Thermal Desorp. (SCS-4D)
Assume soluble mass reduced by 99% for thermal desorp; assume leachate cone, remains unchanged @ start of simulation; plume length decreased by 50%

DISSOLVEHYDRCARBONCONGJBNtRATINALONGPLlfid LINE (mg/L at Z=0)

%«• Distatteefrom Source

0.213
•• ^
0.003
V^iBB

0.000

Calculate
Animation

Return to
Input

Recalculate This
Sheet

4TCA S4D.XLS



Area 4 TCA - Soil Thermal Desorp. (SCS-4D)
Assume soluble mass reduced by 99% for thermal desorp; assume leachate cone, remains unchanged @ start of simulation; plume length decreased by 50%

BIOSCREEN Natural Attenuation Decision Support System
Air Force Center for Environmental Excellence

' '
1. HYDROGEOLOGYJ$rx;
Seepage Velocity* :$H$r">r 'Vsi&&:

'"•' ••„ ' or

Version 1.4
scot; FS
fCA-Soil Thermal

Run Name

(Wyr)

Longitudinal Dispersiyityv alpifejc
Trah^
Vertical

5. GENERAL
Modeled Area Length*
Modeled Area Width*

(cm/sec) Simulation Time*,' '^v,f
' '

W ft^Cft; w
(W >-s

Data Input Instructions: '£
115 1 .̂/. Enter value directly....or 'I

2. Calculate by filling In qrey ^
;. cellsfbelow. (To restore ^
' formulas, hit button below). •$

Variable* - -ttData used directiy Ih model. -2
v/lEB " >yalue calculated-by model, ^g

SourcevTnickhesl'in Sat.Zone*! 10 I (ft) -? * Vertical:Plane Sourcefikookat'Ptume CrosS-Sectlonl_ _ _ ' _ _ - .-—.-^ ^ — -_ — - i- - _.— ̂  -i_ _ . . _ _ 1 \ /• ^-j, • .- -. .v • • - , . •'<•*"? " '• *..'••'^t: v • . "'*«» *'/A^' *(
• - • • :" . , ,. • • » " " - ^̂ ^̂ ^ . . . - •., "", . i^ _.!_* «_._.'_« ^» _'_ _ ^ l l a _ _ « « _ J'^X M ' id «fliiL;-_ "/V * :*•' '•T'Source Zones; '
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Source telp):

for Zones 12. and 3 ' .V.

^J

••:•**•:'!••'

Inst. React?/
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In Source NAPL, Soil
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' r
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. ' . ' < • ' ' - ff < - • . • • . -^ --t,*3:", ' ••«» /Sf
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••••••i
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mmmm^^^m
View Output

Recalculate This
SheetHelp
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Paste Example Dataset

RUN
CENTERLINE
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Area 4 TCA -- No Action (SCL-4A)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present In source zone

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME G-if?
Distance from Source (ft)

-̂ ;.<,LINE (mg/L at Z=0) '--^i
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Area 4 TCA -- No Action (SCL-4A)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone

BIOSCREEN Natural Attenuation Decision Support System
Air Force Center for Environmental Excellence

1. HYDROGEOLOGY - , •
Seepage Velocity* . - ;y5. ' -v

or lv/i^4 '?•&$$.
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Porosity .•;:' '. ':.i]; •;.? n:;̂ ;;1:̂ .

Version 1.4
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'"
Observed Centerline Concentrations at Monitorin
! . If No Data Leave Blank or Enter "0
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Area 4 TCA -- Limited Action (SCL-4B)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone; assume 70% efficiency for air stripping;
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Area 4 TCA -- Limited Action (SCL-4B)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone; assume 70% efficiency for air stripping;

BIOSCREEN Natural Attenuation Decision Support System
Air Force Center for Envtr^irpental Excellence v. Version 1.4 . .,

SCOU FS
TCA-Limited Action

1. HYDROGEOLOQ
Seepage Velocity* ;
, .':>:;\.;; "or
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Hydraui]c,"Gradient̂
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5. GENERAL

(ft/yr) Modeled Area Length*
'. • : • Modeled Area Width*

(cm/sec)- \ .̂ Simulation Time* -•
Variable* ~>Dafa used dl

'- >Value calculated
(Dont enter an

, ,,p£ ."-,. •-f"^;ii
le'Soi/rce: Loo/c af Plumy i

arid Inpu^'Conceritrationsfi Widths
. for Zonestir2, arid 3

M ® • Vfew of Plume Looking Do
,A< S-j-xri1-^ -,-.-'*• -1, . • ' - » ' '* : • , , - ; - ..:,

(kg/I) ^*- ' Soluble Mass Ofcse/ved Centeriine Concentrations at Monit
I If No Data Leave Blank or Enter '0(L/kg)"'' ? In Source NAPL, Soil

7. FIELD DATA FOR COMPARISON
Concentration (mg/L)
ist/from Source

8. CHOOSE TYPE OF OUTPUTvTO SEE:

RUN ARRAY

•̂ •̂••̂ ^H
View Output

Recalculate This
SheetHe/p

^^•^H

Paste Example Dataset

RUN
CENTERLINE

View Output Restore Formulas for Vs,
Dispersivities, R, lambda, other



Area 4 TCA -- Air Sparging @ GMZ Only (SCL-4C)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone

ALONG PLUME--•; V-^K%S&HYDROCARBON

158.008

.983

137.424

Instantaneous Reaction Wo Degradation :' •• ••£-."TJV ReOata from Site& ''
• ' • ''•• ' ' ' ' • • ' ' ' -

Calculate
Animation

Return to
Input

Recalculate This
Sheet

4TCA L4C.XLS Assume 90% efficiency for air sparging @ GMZ boundary; no source control instituted;
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Area 4 TCA -- Air Sparging @ GMZ Only (SCL-4C)

Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone

BIOSCREEN Natural Attenuation Decision Support System
Version 1A ;?•<•-

Data Input Instructions: >
* • •• • •....-.•y. i-; '•-us I. wf.; Enterva/ue

SCOU FS
TCA~Leachate

'£ .•.'•*»:,• v.:'.'-" flun A/ama
1. HYDROGEOLOQ

39.7 (YfcVr) ^Modeled Area

^^?P^^?Jffl̂ ^^ '̂v^
t̂̂ ^6lSOURCEiDATAl̂ \̂̂ ^v;l̂ ^ y&.-\%,-^w^^m^*im%^^ io|ffl;;- fi'̂ c

siî ;̂ :̂ ^
15.0 ffly^^^^feh^Mlcof^Blr ;>;---̂ ^Mr^ -̂ ^

»;^ x-f-"••^•T-iv «• II_________ _

———20

jOltO^EE: I^V '̂.5*: *̂̂l̂ î8lCH66SETYPE 6.or%® .-.j^i^ra^
HHl^eaD-^-HF He/p••̂ •̂

Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

mmmmmmm
View OutputView Output Restore Formulas for Vs,

Dispersivities, R, lambda, other

4TCA_L4C.XLS Assume 90% efficiency for air sparging @ GMZ boundary; no source control instituted;
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Area 4 TCA - Reactive Barrier Wall @ GMZ Only (SLC-4D)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone

661.505
661.505

651.173

^^^Mi^^^MM

413.529
166.645

400.285

252.157
46.248

236.449

114.152
11.766

95.300

35.934
^2.510^

15.175

7.620
0.413

0.000

1.047
0.048

0.000

0.091
0.004

0.000

0.005
0.000

0.000

0.000
0.000

0.000

0.000
0.000

0.000

MUM HUH

mum ——_r.-__J l r_.

{Distance From Source (ft)

Calculate
Animation

5 Vears Return to
Input (Recalculate This Sheetl

4tca I4d.xls
Assume 99.9% efficiency for barrier wall @ GMZ boundary;

no source control instituted;



Area 4 TCA - Reactive Barrier Wall @ GMZ Only (SCL-4D)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone

C. j

SCOUFS
fCA-Leachaie

Recalculate This
SheetHelp

mooa
Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

view OutputView Output Restore Formulas for Vs,
Dispersrvities, R, lambda, other

4tca I4d.xls
Assume 99.9% efficiency for barrier wall @ GMZ boundary;

no source control instituted;
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Area 4 TCA - Air Sparging @ Source Area and 8 GMZ (SCL-4E)

DISSOLVED HYDROCARBON CONCENTRATION

Distance from Source
TWEOFMO

Fieldptita from SiteInstantaneous Reaction

Calculate
Animation

Return to
Input

Recalculate This
Sheet

*

Assume 90% efficiency for air sparging of leachate;
Assume air sparging reduces soil source cone, by 40%;

4TCA L4E.XLS



j f
Area 4 TCA -- Air Sparging @ Source Area and @ GMZ (SCL-4E)

BIOSCREENN ral-Attenuation Decision Support System
iitS&Zi-e&aSi'f- .:-'>« » *X.-.fV.V* ?u - •., aafoiiJ i.:':' i *.S?-SlK, -if'y'i *..' :4:-iii,; •

ut Instructions:
yf >'••.'•liar va/ue

/ate by
be/ow,

n 39.7 (Wi).3j& Models.IA..,_- ....rH .;:•/.•'• ,>«R£i i< : .<KR|«a^.-.-'^ttMQdel
fcm/sacllKSImulatioaTime
fcti 'J.»rs5aHlR-ft>i;ii.v̂ «*iaSK;i?fe»;

^DISERSION
- ^Mass^i

:̂1Ẑ

<Jf(g^^S6lUblerMagS| 510 IffCa)^ Observed CenterllnelContentrations at

Help
•î BB

Paste Example Dataset

RUN
CENTERLINE

View Output Restore Formulas for Vs,

4TCA L4E.XLS
ssume air sparging reduces soil source cone, by 40%;



APPENDIX B.3

AREA 7 INPUT PARAMETERS AND BIOSCREEN OUTPUT



Mean_Conc

Area 7 Soil Concentrations Used for Soluble Mass Estimate -- BIOSCREEN

SB7-14
SB7-14
SB7-10
SB7-9
SB7-9
SB7-23
SB7-7
SB7-7
SB7-5
SB7-5
SB7-5
SB7-22
SB7-8
SB7-8
SB7-4
SB7-4
SB7-19
SB 134
SB 134
SB134
SB7-201
SB7-202
SB7-24

C
D
A
J
E
G
I
F
E
E
B
D
D
I
E
H
B
^%o
B
A

A

MEAN CONC.

Volume (ft3)

Lflt3 Conv.

Bulk Den.
(kg/L)

Soil Mass
(Kg)

Mean Contam.
Mass (kg)

n

Concentration (mg/kg)
TCA

110
0.005

66
0.011

0.53
25
26
5.3

0.011
30

380
1.9
6.5

0.22
2.2

0.043
1.2

0.58
460
1.35

55.84
20

3.18E+06

28.37

1.7

1 .53E+08

8,564

After Treatment1

0.005

0.011
0.53

25
26
5.3

|_ 0.011
30

1.9
6.5

0.22
2.2

0.043
1.2

0.58

1.35

6.30
16

3.18E-I-06

28.37

1.7

1 .53E+08

967

PCE
0.049

24
16

0.007
100

0.014
0.92

24
24
8.4

0.029
8.8
260
1.2
17

0.095
1.4

0.029
0.031

1.5
23

1.35
110

27.04
23

3.18E+06

28.37

1.7

1.53E+08

4,146

TCE

5.5
58

0.006
0.011

0.34
10
3

0.63
0.003

0.96
130

0.15
2.4

0.66
1.4

0.013
0.008

0.59
96

0.24
24

15.90
21

3.18E+06

28.37

1.7

1.53E+08

2,439

1 Assume so/7 treatment (ex-situ biopile & thermal desorp.) removes concentrations > 50 mg/kg

1 ,2-DCE (Total)

49
0.004

7.2
0.011

0.26
0.97
8.8
1.7

0.005
10
15

1.3
0.7

0.13
1.4

0.015
0.35

1.3
47

26

8.56
20

3.18E+06

28.37

1.7

1.53E+08

1,312

Xylene

210
100

0.006
0.011

0.93
18

8.9
3.4

0.011
19

180
1.2
6.2

0.049
13

0.016
1.1

0.011
190

9.85
110

41.51
21

3.18E+06

28.37

1.7

1 .53E+08

6,366

7_SOIL.XLS Mean_Conc Page 1 of 1



SB7-24
4'(A). 360.000
24-(B)t 51

24'CC): <t2

53'(B), 31

280

SB7-3
25'(Fh 62
30'(G)« 55

I5'(D)i 380.000
45'(U, U900

5.300, 26.000

SB7-7
25'tFI, 25.000
40'(l)i 530

SB7-23
40'(G)i 0

SB7-9
20'(E)i 66.000
45'(Jli 5
S87-H
20'(D)i 100

SB 7-10 -
5'tA): IK3.000

LEGEND:
SB7-1 • SOL BORMO LOCATION
SBE8 • MOMTORMG WELL LOCATION

STAfc BOO DEPTH OF SAMPLE (TOP OF
2-FOOT SAMPLE1. SAMPLE
OESBNAT10N AND TCA
CONCENTRATION, pph.

•TOO- CONTOUR BASED ON
MAXMUM TCA CONCENTRATION
FROM EACH BORWO.

r - BO*

75 150

THE SECOND VALUE FOR SAMPLES
S87-5E. SB7-CD AND SB7-OE REPRESENTS
THE DUPLICATE RESULT. FOR CONTOURM6
PURPOSES. THE MGHEST VALUE OF THE
SAMPLE AND DUPLICATE PAR WAS USED.

SAMPLE SB7-230 WAS NOT USED
M CONTOURM6. BECAUSE IT S
FROM BELOW THE CONTAMMATED
MTERVAL AT THAT LOCATION.

SOUTHEAST ROCKFORD 6ROUNDWATER CONTAMINATION STUDY
TCA IN SUBSURFACE SOILS

POTENTIAL SOURCE AREA 7
environmental engineers, scientists,
planners, t management consultants Figure No. 4-15



TREES

LEGEND:
® SOIL BOR1NC LOCATION

ABBREVIATIONS:
TCA I.U-TCA
CHLORO CHLOFOFORM
Benz BENZENE
ChBenz CHLOf08ENZENE
EBenz ETHYLSENZENE
TOL TOLUENE

ALL CONCENTRATIONS IN ug/kq

587-108
3'-5'

WOCs (11
5

VOCs
-T

(11

SB7-I04
3'-5'

VOCs
5'-7-

(11 VOCs

BASKETBALL COURTS-

587-201
25'-27'

PCE
TCE
TCA
1.1-OCA
1.2-OCE
I.I-OCE
I.I.2-TCA
CHLORO
Ben:
TOL
EBenz
XYLENE
OTHER VOCs

23.000
96.000

460.000
2.900

47.000
1.300
460
570
220

23.000
31.000

190.000
0.300

ISO'

75 0

-SMALL VALLEY

ISO

S87-I06
5'-7- 7'-9'

VOCs
TENNIS COURTS—7

PLAY GROUND /

SB7-I02
3'-5'

TCA (ii
1.2-OCE (11

6--a-
TCA 2
1.2-OCE 7

587-109
IO--I2'

VOCs <ll
I2--I4-

VOCs (12

NARROW
PATH

^

zzz ——————————

SB7-I07
5--T-

TCA (II
1.2-OCE (II
EBenz (II
TOL (II
X'-LENE (11

7'-9'
TCA 40
1.2-OCE 21
EBtnz S
TOL 3
XYLENE 40

ZZZ-i S87-IOI
5'-7-

VOCs (II

7-.Q-

VCCs (11

tftofltlits.
eentuttanrt

SOUTHEAST ROCKFORD
SOURCE CONTROL OPERABLE UNIT
AREA 7 SUBSURFACE SOIL

DATA FOR VOCs
Figure No. 3-10
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SBT-24
4tA)i 110.000

S87-B
WBh 13.000 S87-17

29*(A)t <K

201E)i6£00
SSIHIi 49

SB7-9siBh
201E). 3.400) &900

20-CEJi <tl
25'(F)t<l2 S87-S

25TFI.M
3SlMi

S87-7
2STF)t KUOOO

20'COkB.OOO

887-9
20TE* WQJOOO
4S%Di6

180.000
45101 L200

20tD)t <t2i 01

SB 135
30tFk<1l

SOL BONN8 LOCATION
MOMTOnMO WELL LOCATION

SUhOOO DEPTH OF SAMPLE. (TOP OF
MPUO,«

—— CONTOUR BASED ON
MAXMUM KTtffT
COMCENTRATBN N EACH THE SECOND VALUE FOR SAMPLES

S87-8E. SBTH20 AND SBTH3E REPRESENTS
THE DUPLICATE RESULT. FOR CONTOUR**
PURPOSES. THE HNHEST VALUE OF THE
SAMPLE AND DUPLICATE PAR WAS USED.

SAMPLE SBT-C38 WAS NOT USED
M CONTOURM. BECAUSE IT •
FROM IELOV THE CONTAMMATED
MTERVAL AT THAT LOCATION.

SOUTHEAST ROCKFORO OROUNDWATER CONTAMNATION STUDY
XYLENE CONCENTRATION IN SUBSURFACE SOILS

POTENTIAL SOURCE AREA 7
tdmtttts. Figure No. 4-20



Area 7 TCA -- No Action (SCS-7A) Limited Action (SCS-7B)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone 3

HYDROCARBON CONCENTRATION ALONG ELUME CENTERLINE (mg/L at Z=0) ^t
v. • •' . ' ': ..'•' . - ' : - -j . .'••-".- . - - -•• • -!•-!<•' •• ;-^-:̂ "'"J - •' • •• '•'*•'"'^•;'^ '*• , ; ••••-•.••• • -M>f:^.;V-. • •

Distance from Source

TYPE OF AfQD

Calculate
Animation

Recalculate This
Sheet

7TCA S7A.XLS



Area 7 TCA -- No Action (SCS-7A) Limited Action (SCS-7B)
Assume mean cone, of 2/3 solubility of 1,330 mg/L present in source zone 3

BIOSCREEN
AirF

Instructions:
•v^*'--

Enterva/ue
AttenuationiDeclsion Support System

• • . ̂ •.:'--.j.-«ne*vas*f*:v .•*•'••-.i"*)***;. • ' - . • ' "^ • • '••. '•* »- • •** •Hftwv' - - • >

.
4 ^l^fe j |pte
P::.&m $!&<:\ ' ,..̂ .̂..-. ̂ .̂̂ .̂-k.. • •. sSWa^aS1

Concentrations at Mon
5>ave Blanker Enter •

7SFIELD DATA FOR CC
•• •.y;-3P',*v,>' ff.

Help
^^^m
Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

•̂ •̂ •̂

View OutputView Output Restore Formulas for Vs,
Dispersivities, R, lambda, other

7TCA_S7A.XLS



Area 7 TCA -- Ex-situ Biopile (SCS-7C)

^j|P;V!"DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L atZ=
:• '' • .''••'"*:*"':'/: . :>•+••

Distance from. Source (ft) .
TYPEOFMODEC

NoDegrad

Instantaneous Reaction : f*~ No Degradations? t::/Held Data from Site
- • • " • - - • " - - • • - - ' - ' • ' • • •

•«• -«V*« y^.Source (ft)

Calculate
Animation

Recalculate This
Sheet

it;
Assume leachate cone, remains unchanged @ start of simulation;

plume length decreased by 50%;
7TCA S7C.XLS



Area 7 TCA - Ex-sltu Biopile (SCS-7C)

ral Attenuation Decision Support System Datajnput Instructions:BIOSGREEN
. Enter value

, .2. Calculate by
J-SEGENERAL1-:-•$:<••:: i»'* ;H^
Modeled Area Length*

+Valu6:dalculatea
• •?£;> ^^»» •<-.'*- ' • '•'•; >(D6riTenter ah:-<\. •;-.:•-*J»*-*,m*% «••:iAS. ,', T-^^t-.'oSt'-.-;:-. ..-;• '.. - f . ' -

6.::SOURCEDA

2. DISPERSION;/ ••• "ton

of Plume Looking Dow

^7j'Wj' Soluble Massl 967 trationsat^
Blanker Enter
••"-.. • ?WH'tKj-., •;;.. .iv-^"1^-

eî ^^ ĵ̂ gl̂ ^^HOOSfeiyClMQgQ

Help
^^^H

Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

•••••••••
View OutputView Output Restore Formulas for vs,

Dispersivities, R, lambda, other

Assume soluble mass reduced by 90% from treatment;
Assume leachate cone, remains unchanged @ start of simulation;

plume length decreased by 50%;
7TCA S7C.XLS



Area 7 TCA - Thermal Desorption (SCS-7D)

)00
)00

)00

•mn**m

0.000
0.000

0.000

0.000
0.000

0.000

0.000
0.000

0.000

0.000
0.000

0.000

0.001
0.000

0.000

0.099
0.001

0.000

13.051
fo.054)

0.000

180.797
0.404

168.795

125.725
0.161

111.132

81.834

0.064

64.990

instantaneous Reactionl

>",' ?$z't ]-?-.' . Jti' J

Calculate
Animation

(Distance From Source (ft)l

14 Years Return to
Input (Recalculate This Sheet!

7tca s7d.xls

Assume leachate cone, remains unchanged @ start of simulation;
plume length decreased by 50%;



Area 7 TCA - Thermal Desorption (SCS-7D)

Recalculate This
SheetHelp

t^mmm
Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

BBBBBBBBB
View Outputview Output Restore Formulas for Vs,

Dispersivities, R, lambda, other

7tca s7d.xls

Assume leachate cone, remains unchanged @ start of simulation;
plume length decreased by 50%;



Area 7 TCA - SVE + Air Sparging (SCS-7E)

Distance From Source (ft)

Calculate
Animation Recalculate This Sheet

7tca_s7e.xls

Assume leachate cone, remains unchanged @ start of simulation;
plume length decreased by 50%;



Area 7 TCA - SVE + Air Sparging (SCS-7E)

Recalculate This
SheetHelp

•«•

Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

tmmmmmmmmaaas

View OutputView Output Restore Formulas for vs,
DispersMties, R, lambda, other

7tca s7e.xls

Assume soluble mass reduced by 95% from treatment;
Assume leachate cone, remains unchanged @ start of simulation;

plume length decreased by 50%;



Area 7 TCA -- No Action (SCL-7A)
Assume mean cone, of 2/3 solubility of 1,330 mg/L

> DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/Llt-ZfO) I

rOftt-jW »

H^o.̂ :. .-: :i:40:l5rK: 80 120î
• -«?rfcV';*^ ••=:•*- '

•&j&1.60?sfc 5200; i\> 240 ' j$2o;^
87.476 79.704 68.913 62.653 58.842 56.445 54.946 53.632 53.546 53.736

87.476 35.775 13.884 5.666 2.388 1.028 0.449 0.088 0.040 0.018

46.976 41.570 33.782 29.400 26.872 25.420 24.659 24.451 24.803 25.383

Ij^er^e^j. ^~*— Instantaneous Reactfcfa? ;g:
:£*™A/o Degradation;^,; ̂ :: .Held bate from S/te;|-̂ ^ • "••«»•%''

'iYs,*s-I--

il?; ,*a
X S

X̂gVv11

7TCA L7A.XLS

Recalculate This
SheetPrevTimestep j\

•̂•:iJ



Area 7 TCA -- No Action (SCL-7A)
Assume mean cone, of 2/3 solubility of 1,330 mg/L

BIOSCREEN N
AlrF$&($ntefjpr

ral Attenuation Decision Support-System Data Input Instructions:SCOU FS
TCA~No~ActTon rvalue

eby
biow.1. HYpROGEOL

Seeoaae Velocitv* ,
5. GENERAL

Variable'ĵ Date used c//

inSafcZbne' 15

Observed Centeiiirie

RUN
CENTERLINE RUN ARRAY

••̂ ••••i
View Output

Paste Example Dataset

View Output Restore Formulas for Vs,
Dispersivities, R, lambda, other

7TCA L7A.XLS



Area 7 TCA - MPE in Source Area + Air Stripping @ GMZ Boundary (SCL-7B)
Assume mean cone, of 2/3 solubility of 1,330 mg/L and 15% removal efficiency for leachate in Source Area

A/o Degradation Field Data fromSite
300.000

250.000

'00.000
'

50.000

50.000

0.000
150 200 250

Distance From Source (ft)

Calculate
Animation

Return to
Input Recalculate This Sfieet

7tca I7b.xls
Assume 70% efficiency for air stripping;

Assume 15% removal efficiency for MPE in soil and leachate in source area;



Area 7 TCA - MPE in Source Area + Air Stripping @ GMZ Boundary (SCL-7B)
Assume mean cone, of 2/3 solubility of 1,330 mg/L and 15% removal efficiency for leachate in Source Area

6L J

Recalculate This
SheetHelp

^̂ BBB

Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

View OutputView Output Restore Formulas for Vs,
Dispersivities, R, lambda, other

7tca I7b.xls
Assume 70% efficiency for air stripping;

Assume 15% removal efficiency for MPE in soil and leachate in source area;



Area 7 TCA -- Reactive Barrier Wall (SCL-7C)
Assume mean cone, of 2/3 solubility of 1,330 mg/L

. DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)
' *-* . •• •

• • ' . . - , . - : . £ - . • -
• • - . • • • • • - ; / . . • " • . . \ - : . r . c • •

Distance from Source (ft). , ..-®^
TYPE OF MODE jm

No Degradation
•;';.:i8toraerc»K

; & Instfleal̂ i
- * field Data "/wmBp

"Ci"--ri'* - • . ••^t:->0':""
771.470

771.470

755.990

40

550.467

313.693

538.642

80

380.929

120.074

370.737

120

242.631

46.553

230.642

160 ,

133.844

17.229

118.173

200

64.442

6.078

45.957

240

26.561

1.975

6.328

280 :"'-

9.247

0.574

0.000

320

2.694

0.145

0.000

•^ 36(£

0.652

0.032

0.000

40CT 1

0.131

0.006

0000
I,

Instantaneous Reaction^ 1st, Order Decay No Degradation Field Data from Site •

150 . 200
Distance From Source (ft)

Calculate
Animation

Return to
Input

Recalculate This
Sheet

7TCA L7C.XLS



Area 7 TCA -- Reactive Barrier Wall (SCL-7C)
Assume mean cone, of 2/3 solubility of 1,330 mg/L

BIOSCREEN
•Air Force Center for Et

urapAttenuatipn Decision Support System
M Sf'Exeellence;...;'; ' Version 1.'4 • .

'

Data Input Instructions:
. Enter value dll

2. Calculate by
: 5. GENERAL

Modeled Area Length*
;?•;;;. Modeled'AreaWidth*

(cm/sec)-'':< Simulation Time* .1

1. HYDROGEOLO
Seepage Velocity* '• formulas, hit

Variable* •-» Dat&used dlrectjyWwodel.
Hydraulic CJonducti
Hydraullc'GradTeht-

r->yaluejCalculated
' (Don't'enteran

6; SOURCE DATA
v:- Source Thickness In Sat.Zone Vertical Plane Source:

and Input Concentrati6ns}&
for Zones 1.2.'and 3

2. DISPERSION
Longitudinal Dispers
Transverse Diapers
Vertic '̂bî jefgivit^

Source Zones: - ;O
Width* (ffl I Cone. (mo/U*

View of Plume Looking

Soil Bulk'Density :̂
> --- -,;1 •.-Xanff-.'tt*',***.-. •• • •* • -• >

fti Observed Centeriine Concentrations at MQnitoring^Wells
lf,NoData Leave Blanker Enter "pi

7. FIELD DATA FOR COMPARISON
(mg )̂

8. CHOOSE

RUN
CENTERLINE RUN ARRAY

••••••Î H
View OutputView Output Restore Formulas for Vs,

Dispersivities, R, lambda, otherObsenfed Methane'

7TCA L7C.XLS



Area 7 PCE -- No Action (SCS-7A) Limited Action (SCS-7B)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)* ' ' ' ' • • • * * - ^ ' ^ - • ' J ' '
"•••' ' •' • -• '-ijjji^f*:-: :• : ' " ' ^;î fe •; ' :•' Distance from Source (ft) ' ".r':' •: '' '

TYPE OF MODEljjJi

No Degradation
^ 1st Order Decay

• Inst. Reacfpi
1'FJeldDatafrom^

W^-M
1.179

1.179

0.504

•&4bi^
1.087

0.551

0.468

80 ;
0.980

0.252

0422

120

0.913

0.119

0.397

V-160 ;̂

0.868

0.057

0.381

200

0.834

0.028

0.360

240 ;

0.808

0.014

0.325

280

0.786

0.007

0.270

^fc*'^'.*' ;;1
i

L

;;V320

10.767

1 0.003

/ 0.194

360

0.750

0.002

0.097

'•• 400 |

0735

0.001

0000

Instantaneous Reaction No Degradation :: Field Data from Site

mmm •

iso • /> - . 200
Distance From Source (ft)

Calculate
Animation

Return to
Input

Recalculate This
Sheet

7PCE S7A.XLS



Area 7 PCE -- No Action (SCS-7A) Limited Action (SCS-7B)

BIOSGREENî itural Attenuation Decision Support System
v ?' -r -, ' -.'•*•' •1i/1>^. î BBHKft**£-Vv.- . ••'l?. . ̂ <*. : .' "S*-j!^l .' ** •"• ,' '?••-•?. • -• • • '.-J- ', ' • . . . • ••.-*•,. - V.-.-f* --. . -. .

1Jifc!i]E&i$i^ • PCE'-PioaJmitefAi
^^fJlJ^M^-^^-%:. •••W.*^.-->i^ '• • • • • ^ • : ^ - : flu^Atemer:

•^fc^ENEBAb-^;^- •-. . ::^ . ̂ .^J^?
*

HYDgOGEOL

Hydraulic Gond
* .. V.*«K/-«IM --̂ . .vrtî v" >

HydrauiEGfadleht
- " -,ir, ?««»-' ••>••• -.il* ''•'.', -v

2. DISPERSION
Lorig^Snal DIs|£ers
Transverse" Dispe
' * •' ' *• • ' VSrti ̂  * "<• '** £ ' '•'Vertical DIs£efsMty,1
'-• ."-«C';i,t.'ii--.'-T ••(••' -<••

Estimated Plufne Le

3. ADSORPTION
- - - - - •-'17q(;T^i"B*r'**-"""* t' '̂ M1-"' '

Retardaflon Factor̂

SCOL/ FS

odeled^a Length*
*,

] Simulation time*
W w;1

Data-Input Instructions:
_--:.^7!i, r.. , ,X J .

*f Cnter va/ue dir
..Calculatebyqjrigri$rey

___ nsstore
^̂ ;. '-^' •*£ .^formulas, hit button be]bw).]±

used dlrectiylh model. $

6. SOURCE DAT A
-̂  Source Thlcicness in Sat.Zone*| 1?
'f*;-: Source•Z6n>s:r:'?>

Width* (ffl

r^>Va/ue^calculatedibymodel. |jjj
*(bont enter any date). ^ ||

T _,• i> •' y : ' • • '* ^3 -*E *^

Source HalflUe (see Help):
Vfewof Plume Looking Down ^
^S^'^'- -^1:i;ln§t? Reacts

•̂;'rr;:
; j Soluble Massj 4146
'• ̂  ' roVNARL;SQll'

P?7̂ |F1ELD DATA FOR COMPARISON
' ' - • i« t ! ; ' j - ' "£v / . • . . ——————————

40 \ 80 \ 120 \ 160 200 240 280 320 360 400L J_ J_ _'_._ J_. J

(peryr)^'^:^^^^ ; . ;; •' '••'*&"^-^;-$$j^$.;$!jj
OUTPuTTOSEEjJl

RUN ARRAY
••̂ •̂ •̂ H

View Output ^ View Output

I_l̂ % IM • Recalculate This
Help | sheetRUN

CENTERLINE Paste Example Dataset

Restore Formulas for Vs,
Dispersivities, R, lambda, other

7PCE_S7A.XLS



Area 7 TCE -- No Action (SCS-7A) Limited Action (SCS-7B)

TYPE OF MODEtBz
No Degradation
1 st Order Delay

Inst.ReactiOT
T» . V: v -, 'jfvVSi'i

Field Data from Sne

!*.'• V DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0) ; *

,v; : T ' Distance from Source (ft) ;'i ••^vii^^ ' -;- /I;
&' :o ••' '-"

0.029

0.029

0.000

^40
0.034

0.022

0.000

80
0.038

0.015

0.000

120
0.044

0.011

0.000

160 r

0.053

0.009

0.000

200
0.065

0.007

0.000

240: - A

0.081

0.005

0.000

280 ;£?
0.102

{Q.QQ4)

0.000

It&.v
0.129

0.003

0.000

360
0.165

0.003

0.000

40O
0.212

- -
0.002

0000 ,

0.250^
Instantaneous Reaction Field,Data from Site*? 1st Order Decay No Degradation

Calculate
Animation

Return to
Input

Recalculate This
Sheet• ' ' '•• "v^fti

7TCE S7A.XLS



Area 7 TCE -- No Action (SCS-7A) Limited Action (SCS-7B)

BIOSCREEN Ut Instructions:rafcAttenuation Decision Support System
j-«^«£' "". -:iil . • fll.~ts,1S*iit.-»"J*-. . i',.'-;• - • • • _ • • •7-..MSS; ir"*. •'.-.,;*;, i

HYDROGEO

'.m-T''''.:•:•'??;•. •'*"I UUBIOU.'/MBa .\VIUU1 a&jjj.-
*j* •>'-''V .' ". *>:*»*'V A* '•. • « ""»•'*;'..«•»•*•' -̂ -i"?-.' " ""vi*v: •

fly: ;?- • • • Width* (ft)

^^V?a@ff^--^-:.^<^ Source

' ',.v *•- -» ELD DATA FOR COMPARISON•&&$••••<$•;**<tefr.^.'!" ^ : ^fe

^^SSS^ f̂fiJi.- JSQe

®8^W-::̂ -SlHK.A* '.'^.f: •>•,','> • -• "- • ' •• -' •'•"'- •e+s-ujiil£fxm"l-', •',:.
.Xrt?.; "•• ~ ;'->vdi .̂ -' n - - , - ̂ %Lt^>««^^r* <«^^Mv*~^svw^%i t-8; CHOOSE TYPECOEOUTR

RUN ARRAYf̂ B^H CENTERLINE

View Output Restore Formulas for vs,
Dispersivities, R, lambda, other

7TCE S7A.XLS



Area 7 1,2-DCE (Total) - No Action (SCS-7A) Limited Action (SCS-7B)

Instantaneous Reaction :: FieldData'fromSite

7DCE S7A.XLS



Area 7 1,2-DCE (Total) -- No Action (SCS-7A) Limited Action (SCS-7B)

BIOSCREEN raliAttenuation Decision Support System
•»&. .-:i.-r-K> •- , . • . .' • ._•*»•:•? :>-"•,-' •• '• • .' .•.„•*<*'•.• " •.' " • . ..- . i ' -*."1"-• • 'V- • '

f HYDROGEOL
_ f ' '•?• : "&&Seepage Ve

' ' ; M 6 d e l e d ! Variable* >--> Dafa used d/r_
Hydraulic ^bnducti
Hydraulic Gtadlent

* s.k&x' • ,',<rKj ' t**-.-'-- '

- •: (Dont enterBntfpa r

2. DISPERSION
LonaitudinaTDlspe

&t:'$P?- -t

'* :Pfpfoe-
• -S>»Ji?> 3. * •>, **1^ j: (rt '-•

Halflife
I

Inst React
eLooWngDpwrj';

^••;m.->:»f:
Observed Centerjlne Concentrations at MonitprjnjMells r f

"^f'̂ * -:f&U'; f V: ''•' IfNo'Oaia Leave Blank or Enter "0"! *^
;{î  J Soluble Mass! 1312

(L/kg):-:*-i ;r In Source
7; FIELD DATA FOR COMPARISON

.'^•^••••sr*^***

He/p
^^^H

Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

•••••••̂ •i
View OutputView Output Restore Formulas for Vs,

Dispersivities, R, lambda, other

7DCE S7A.XLS



Area 7 Xylene - No Action (SCS-7A) Limited Action (SCS-7B)

•;̂ |̂i;-|̂ pISSQLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L atZ=0)
—^§|̂ ^^-;> :" •'-.<••' ••• >v.'.:J<^--:- ,:;•?..• Av :'•.•£•• •;:;- 'ris. - >- .- ":&:!M ŝ̂ .%^ 4 '< & r»" ';

40

Calculate
Animation

120 160 i^ 200, •**:-.' 240^"? 280^ v- 4C&TI
82.679 5J5.437

2.539

36.261

0.381

20.815

0.058

10.549

0.009

4.631 1.738 0.552

0.001

47.894 24.917 5.797 0.000 0.000

0.000^

0.000

0.000

0.148

0.000

0033

0000

0.000 0.000 0000

• ' • * • *

•I

'Instantaneous Reaction m. No Degradation :: ^Fleidfoaltfrdm Site -^f:, \
:-.',: • '• -.>, ., , - . - . . . . ' . ; '£̂ --H?v"*«-:iSSi:.-'.- ,;•-(..,,:• « - . . . : ' •

•0^ '^ 100^1 '>!v'"': ^ isO^'^^^i-.TOO'r-
•;x^,-';&&'-,..^ :v-';'. • :-^;V;.-:-'.^>^^^M;;;V^,yr^Tim« -^ .^Mt^i
r T'ftijn-;- n TI •-. .--JiS :.--JWSite:s*-.. r ' - H10 Years

-«

7XYL. S7A.XLS
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Area 7 Xylene -- No Action (SCS-7A) Limited Action (SCS-7B)

BIOSCREEN iral Attenuation Decision Support System
•/i-.ta* <•!-.'' ,*jrirr - -- «..,••- :-.-••-, M " - • •-• .- ' • *- ' • ' - • • • ' . * ,• ; • • - • • •

Version t.4^»

62.1 (ft/y$ ,; ^Mcdeled^ l̂̂ hgtiî -

(cm/sec)^ I Simulation•time f̂î f;
/̂ «.v''.-' •'••:• -*;^; - . . ^< •'K-i'•••"••.^".

6. SOURCE DATA :^ ^-^
Source>Tnicl<ness in Sat.Zohe*| 15

-.- Source'•Zones:-";*-- '-: ; ' • • . - • ' - ; • i::v-VA
Width* (ffl lCon(i!/(maA-)*:-

1. HYDROGEOLOQ

"*"HdulcCdnduc

2. DISPERSION':. •^^-•"•-.i'.-jrfif''-.. '• • •••••'•Longitudinal, Dispers; ' •#$?*i"'ih?'''-"^v" '-i-.'Trahsvers6 Dispers
1 ••••• ^.-AKi&.t-f.: ' J:, '-

Ve

Estimated Plume Le

Source Halfllfe (see Help):3. ADSORPTION *

ffcg^. i r SolubleMass| 6366
m SourceNAPL, Solia ^;

SCOU FS
XvTene^-No/LimitedActioh^

flun/Vame

S ?<- IK :/ formulas, hit

.v-^r;'. ' •••^•- -%*$.-•'^•: .-,,A-'
l^iVerticalPJa^eSdu^^L^k^PJIiJme i
t-*arid Input boncehtnitionWSt mrftfjs; M;
••* " • . - : - » • • »;vl-- ^^»- . .->te A--»- '^-

for Zones If 2, anrf3 M :̂-i:> ^

Won.

I- - -.'4, "^P^-4"-? -.,«..,«, •'.- il
I!.:- Jj

ff(yr) •'&'•••^**ilw%'3&r-'': •%• > ̂ lewjijtPlurhe Looking Down *•&. - /*
'̂ l̂ l̂ w--^ ;: 'llll̂ v||-f'K lf|fe'J '|
(Kg)$j* l:^^^f^0bserved CenteHine(^centratiorls at Monitoring/Veils it;
''̂ fsJ^SI^p;,^^^: jf/yQl^^^^rj^^r^CMi'v '1
»ARls6N^;v%:̂ ^ ••::^^1'^W-^''W^'' ^"*M -^

letnane'

7XYL S7A.XLS

1.3E1-0 (peryr)^" ";^SK8IR- -'•'*^Si

Help
i^mmm
Paste Example Dataset

RUN ARRAY
•̂ •••MMi
View Output

Wh'̂ lB CENTERLINE

View Output Restore Formulas for Vs,
Dispersivities, R, lambda, other



APPENDIX B.4

AREA 9/10 INPUT PARAMETERS AND BIOSCREEN OUTPUT



i Soluble Mass

Area 9/1 OW Soil Concentrations Used for Soluble Mass Estimate -- BIOSCREEN
(Data from IEPA file on Sundstrand Plant #1)

VE-1
VE-2
VE-3
VE-4
TRENCH #1
TRENCH #2
TRENCH #3

MEAN CONC. (mg/kg)
n

Volume (ft3)

L/ft3 Conv.

Bulk Oen.
(kg/L)

Soil Mass
(kg)

Mean Contam.
Mass (kg)

Concentration (mg/kg)
PCE

47
0.53
1000
2900

100
3500

1.4

1,078
7

2.00E+03

28.37

1.7

9.65E+04

104

0.53

1.4

43.5

2.00E+03

28.37

1.7

9.65E+04

4 a

* Mean contaminant mass if two lowest sample concentrations are included

0

9W_SOIL.XLS Page 1 of 1



Area 9/1OW PCE -- No Action (SCS-9/10A and SCS-9/10B)
Assume mean cone, of PCE solubility of 200 mg/L present in source zone

^%!?r§''̂ ^^• &;^v3.";*.-:, » > • . - • --.,• .-^3?V::.;-.-"s ';< •:;r̂ ?S:̂ »««;̂ - -•-•:v .̂f'i«1^̂ .̂S»(i»a«l6ft̂ :'- ••-;-^<SW«-.:.'!

Recalculate This
Sheet

9PCE S9A.XLS



Area 9/1OW PCE -- No Action (SCS-9/10A and SCS-9/10B)
Assume mean cone, of PCE solubility of 200 mg/L present in source zone

BIOSC8EEN>••;:• <,j.-j - - -™? - -•"" • I Attenuatlbfjpsclslon Sup Data Input Instructi

Recalculate This
SheetHelp

Paste Example Dataset

RUN
CENTERLINE RUN ARRAY

View OutputView Output Restore Formulas for Vs,
Dispersivities, R, lambda, other

9PCE S9A.XLS



Mean_Conc

Area 11 Soil Concentrations Used for Soluble Mass Estimate - BIOSCREEN

SBfM ~~
SB 11 -5
SB 11 -6
SB11-7
SB11-8
SB1MO
SB1M01
SB11-110
SB128
SB1 1-202
SB1 1-203

MEAN CONC. (mg/kg)
n

Volume' (ft3)

L/ft3 Conv.

Bulk Den.
(kg/L)

Soil Mass
(kg)

Mean Contam.
Mass (kg)

--I-- . . ._ - . .. ._ -

Concentration (mg/kg)
Benzene

1500.00
0

2.37E+05

28.37

1.7

1.14E+07

17,110

* Contaminated soil volume from Appendix C

Xylene
200
530

310

2300

980
650
110

725.71
7

2.37E+05

28.37

1.7

1.14E+07

8,278

Ethylbenzene
~56
15,0

64

590

240
120
20

177.14
7

2.37E+05

28.37

1.7

1.14E+07

2,021

Toluene
930
230

150

1400

470
180
180

505.71
7

2.37E+05

28.37

1.7

1.14E+07

5,769

TCE
55
27

0.41

0.011

1.4
27
13

17.69
7

2.37E+05

28.37

1.7

1.14E+07

202

0.012

1.5

0.01
0.011

Methylene Chloride
0.013

55

1.3
2.9
1.4

0.01
0.011

1.4
27
13

10.20
10

2.37E+05

28.37

1.7

1.14E+07

116

2-Methylphenol
0.47

> 0.39
En 0.39
* 0.4
— 0.4

_2 0.37
f-»
H
"0 0 39————— >^^

1 *—— - — g —— i
—— 5h>J» 0.46

" J
1 I

2.S7E+06
CD
<^8.37
n
'& I-?m——— z ——

1.-3E+07
•q- '

—— 3 ——— i —
5

11 SOIL.XLS Page 1 of 1



Area 11 Benzene -- No Action (SCS-11A and SCS-11B)

fek

î .̂ 0.025g:rm$$K$^

; y DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (me/L at Z^O) &
•**•-••;•*.'• •*£''" 1J • ' -„• •;'••• >• ' ' " • • : - . •••.:*•>,"'. : ••'",'" •'':•, . " . - ' . • • • . ' . • • ' ' . . • • ' . • • ' •'•*..; V. :"i- ^C ' ,"

---tf l;î  - - o \ttDi^I^si»^(^'. ;-:/ ; / L^S$r/ - :^riS^^lJ-:-
Kc|ife:

0.023
0.023

0.016

? î'3>S::

0.021

0.019

0.000

£ -6HA-
0.021

0.015

0.000

0.020

0.013

0.000

Hi^i
0.019

0.010

0.000

-:- ^is-.
0.018
0.008

0.000

;. 18
0.018

0.006

0.000

• ~" PI •'• "'-*¥''

0.017

0.005

0.000

.Hz4"- '-;
0.016
0.004

0.000

•'? f2?l^
0.015

0.003

0.000

iisSH
0.014

0.003

0.000

r\,

i

f •

• Instantaneous Reaction^-*, 'No Degradation Field Date from Site
."••£:•'

Calculate
Animation Recalculate This

Sheet

11B S11A.XLS



Area 11 Benzene -- No Action (SCS-11A and SCS-11B)

BIOSCREEN
Air Force Center for
._• . ,',->.•• : '•',>. '.'•'. . •/
1. HYDROGEOLO
Seepage Velocity*'

Input Instructions:
. Enter value

,;:x 2. Calculate by mn
cells below.
formulas, hit

al Attenuation Decision Support System
• l;Y '̂-' ;

rS Version
?';''':::^' '"''V
! V:v"-^-" ;'

SCOU FS
Benzene-No Action

Modeled Area Length*
- $•'.;, -»- Data used di

Hydraulic,Cohd

islM^.V^
2. DISPERSION
Longitudinal Dispe

Estimated pu

3. ADSORPTION
V/elv of P/ume Looking* ' • ' • - < • " -

()̂ J f̂ f Sojub'6 Mass

leave Blanker Entari'In Source NAPL,;Sbll .-
7?i FIELD DATA FOR COMPARISON

Concehtratiori

ii 6̂ i iiipâ it «•; ;;:*;; s'*B

Help
••••H

Paste Example Dataset
RUN ARRAY

View Output Restore Formulas for Vs,
Dispersivities, R, lambda, other

11B S11A.XLS



Area 11 Xylene -- No Action (SCS-11A and SCS-11B)

•• >:#^.^•^•81
DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

r • - • • : - • . - ' • , • •^':'::4^fr-c •:•:§• ; . v ' ' ; ' :;- :- ; lî m f̂i. <:-%W'
• *$&•'- . ; ' v . • ' • • > ' & * ' • iDisMtefromSoiirce(ft): . / . ^ ^ ^ j l v v;:^' ;:y>

Instantaneous Reaction J"
' ' ' "' '

Calculate
Animation Recalculate This

Sheet

ipsijipfî
fc*v i <;;• ̂  Jii-SiU'-̂ S*-.- • i

11X_S11A.XLS



Area 11 Xylene -- No Action (SCS-11A and SCS-11B)
. )

BIOSCREEN'.I
Air Fame CentefitorB

'• ' ^

1. HYDROGEOLOC
Seepage Velc

Por

2. DISPERSION

3. ADSORPTION <^ . ^... .._... .

Ret

Obs
>.->./-vti.

Delt
Obi

tural Attenuation Decision Support System
**^:-:-- ••• •-•••> K&^: Version 1A.• • ••£k'jm**"~

SCOU FS
Xviene-No Action

9.9

*&p:y'&?K,

1.3E+0

M
(V(ftm
•&<*
\$$

Run Name
5. GENERAL'f ̂
Modeled Area Lent
Modeled A|ea'
SimulationSir

w

6. SOURCE DAT/
•'.. 1 SourceiTî

Data Input Instructions: | \
115 ) .̂r. En)er value direcm...or 1

£' i:ttw_j* 2; Calculate by fillinjjlngrey i
F'iBHl̂  .-cepetov*^"«tow !̂

formulas, hit f^^^''- '''"*
v^'fBBHl
>•-.•>«*::>• -A
|̂ ;:yarlablet:r-» Dat&usod dlrec'Sy^l,
-:y^^M->Valug.calculated.t**&m*k ^vgjpu^* v--**'

in
Width*

-and/npufi
e W '•>'• '^'''-'jftf''-i '**'*W î*>«for Zones TT2, ar»cf3

1 °
1 °

25

0
0
16

Source Half life

. Inst; React'i
^? imView'of Plume looking Down

' " ••', '. ,\<J®r*;''fc •"•- ?±,± - ' ,'. •'.- "*£ "^ ' *;** ' ' .-%Sf *•

£»•/ ;.->J^</^'.. *£££
»' 1-̂ - ' • : • . . I -:. - '^^t-' _ i _ ' _ _ _* ^+ -'.n

r jsT-'-; .- • "•.-——;——r••>••- ' i^f- •''niyii, •."^••^ '̂-i'p^--. • ->s- ; i , >.;•,•.*• .• ••'.i-c.̂ isK*-.̂ *^ :̂ •>.; '«'A---i? -.̂ r *.
[(kg/I)^ -v soluble Mass 8278 0<j9Jji jp:̂ ; ? s:5r.̂ e^ed-C^ f̂te:(gdhf» l̂̂ ^a(/WOT r̂
(j/^)- '•:;•:;;:- ln-Source'NAPUSollg :̂;:-: ̂ If̂ l̂JfcM ^ ) - • • f y If.Nc^ffrCeaveBlanKor^Entef '(jjjjti
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Area 11 Methylene Chloride -- No Action (SCS-11A and SCS-11 B)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODE

0 194

0.000

0.000

0.026

0.000 0.000

0.003 ! 0.001 i 0.001

Field Data from

'1st Order Decay instantaneous Reaction No Degradation :: Field Data from Site

Calculate
Animation

Distance From Source (ft)
>:., ; 1 .

Time: , ''/'•'•''•'/• -'-."
15 Years Return to

Input
Recalculate This

Sheet
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Area 11 Methylene Chloride -- No Action (SCS-11A and SCS-11B)

BIOSCREEN Nj
Air Force Center lor En

ural Attenuation Decision Support System
ttal Excellence

1. HYDROGEOLO
Seepage Velocity*

or
Hydraulic Conduct!
Hydraulic Gradient;
Porosity

2. DISPERSION
Longitudinal Dispersi
Transverse Dispers
Vertical Dlspersivity

or '"i:-
Estimated Plume Le

3. ADSORPTION^
Retardation Factor*

Soil Bjjjk Density- •!
Partitic^ C^fficier*
Fra<^onbfi|6inicCa?

4. BIODEGRAD,•-, -'-.-'ite^T ĵ̂ 'i-v.t:'-1st Order Decay
•' ,*aS. > . {.* • .*•

or Instantaneous^
Delta ;&)<ygen̂ |||
Delta Nitrate*'
Observed Ferrous,"!

Observed Methane

11MCS11A.XLS

Version 1.4

5. GENERAL
Modeled Area Length*
Modeled Area Width*
Simulation Time*.

SCOU FS IData lnPut Instructions:
Methylene Chloride-Nt) ActiorA 115~] ^1. Enter value dirt

v 2. Calculate by filling f j r e y ' •
m '* f\fitlf+ l-kst/yMJ^ /̂ rt̂  icells below. (H

formulas, hit
-Variable* - > Date used dlr

%-> value calculat
' (Doht enter an

6. SOURCE DATA
Source Thickness in Sat.Zone* Vertical Plane Source: Look at Plume

and Input Concentrations & WidthsSource Zones:
Width* (ft) ;Conc. (ma/L)*

Source Halfllfe

^ ln«.v React.
' (^•0-^^lume Looting Do

Observed Centeriine Concentrations atMon
IfNd'Data Leave Blank or Enter'In Source NAPL, Soil

7; FIELD DATA FOR COMPARISON
Concentration (niig/L)

' 'Dist. from ̂ rceftft)

8. CHOOSE TYPE OlfoUTpijT T6!SEE:
Recalculate This

SheetHelp
••̂ M
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^^•M^Ml
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Area 11 TCE-- No Action (SCS-11Aand SCS-11B)

i DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF AfODE/JiJL

1-V No.Degradaljib
1st Order D&Sy

^ InstT&^ciBt
f7e/d Date from^p

- . ! > 0 .
0.250

0.250

0.000

15 .

0.232

0.112

0.000

30

0.201

0.046

0.000

45

0.175

0019

0.000

60 ^

0.154

0.008

0.000

75

0.136

0.004

0.000

90

0.119

0.002

0.000

105*1

0 103

0.001

0000

Ili2o^
0.088

0.000

0.000

135'

0.073

0.000

0.000

150t^

0059

0000

0000

Instantaneous Reaction No Degradation Field Data from Site

Calculate
Animation

Return to
Input

Recalculate This
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Area 11 TCE -- No Action (SCS-11A and SCS-11B)

BIOSCREEN Natural Attenuation Decision Support System
Air Force Center for En^nme'htal Excellence s ^ Version 1.4

'
1. HYDROGEOLOG
Seepage Velocity*

Hydraulic Conductiyj
Hydra'ulic"Q7adient:
PorPsit/1||p:.'- r, )|

2. DISPERSION
Longitudinal Dispersi
transverselbispersi
Vertical pispersivity;

' •\':-^''^loF>'--
EstimatedjPJume Lei

' . .•'.. '^:-

(Wyr)

SCOU FS
TCE-No'Aciibn

Run Name
-iS. GENERAL ;

,-; Modeled Area Length*
,v Modeled Area Width*

(cm/sec) ^SimulationTime* ?, •

(!)

3. ADSORPTION
Retardation: Factor*

Soil Bullk Density ;^
Partition} Goeff icient
FractionbrganicCart

;:.<•• .v- >jt;v3Ms>>-.'v> •.. *••'
4. BIODEGRADA

• • • • • • : • - > • • . -or Instantaneous

Delta Nitrate*
Observed Ferrous;!
Delta iSulf
Observed Methane*

f̂epp
i$" >:•-..• .:.!.••-• *..W*'':'-*££

Data Input Instructions: 4
115 I . ̂ T. Enfer va/ue directivj,..or j
or>,._, 2. Calculate by filllnfjjn grey i

T cells below. (Torjjjtpre ;;•
i'^1-^1 formulas, hit buttoij&elow). _•$
^Variable*.—»• Data used directly I

•i&a M:

6. SOURCE DATA
£ y Source'Thickness-Jn Sat.Zohe*| 15 |^9*:%VerticalPlaW^rc^:,Look at Plume
* ' Source Zones: '' 3?-' "'^$-• '_-^^'and Input Concentrations & Widths

• , . •' - '' i .'•• ̂  L_—--*^" ^ . , _ ' T •i-fi?"'L." V--1 V'^W>'. * • ' " • - •

Width* (ft) JConc. (mq/L)*

rl
-•>. *

«f(

for Zones' i?£;and 3

*'. • &" %[efctfonlw?;*¥'•+.

o

Source Half life (see Help):
SE

Inst; React:

.4
'mm(yr) y-

:1st Order! •:^:
202Soluble Mass

In Source NAPL. Soil - '[-K~,
7.- FIELD DATA FOR COMPARISON

?;-: Concentration (mg/L)
' *i J1,-. • - • i- -, ;.vx . - - , -»,- i *;.***.. '

t. from

'^'v'j ; f^VieW of Plume Looking Down 3
' • ' ' •: • -.; '%'•?$'*'•••;--*---"•#• • . """I1' «J

• %• ''."I • - T',_V'' -:-^tcT-J^^i";'•'•i/i ' *-' '

: Observed Cente'rtlne Concentrations at Monitorin
I •, If NoDataLeave Blank or Enter "0*- 1

Veils

8. CHOOSE TYRE OBQUTRUT-T
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Area 11 2-Methylphenol -- No Action (SCS-11A and SCS-11B)

BIOSCREEN
Air Force Center for fi

tural Attenuation Decision Support System
&: '• Version 1.4. .-~^+±£&y>-<

1: HYDROGEdLOQ
Seepage Velocity*.

Hydraulic Conducti
'+'..''tnifc • ' '• . "

(cm/sec)

î f̂ '45»:»̂

Hydraulic Gradientfe
PoroisS/*.' "' ,•*.,**.<.- • • . •• i t-

2. DISPERSION
Longitudinal Dispers
Transverse DispiBrsi:
Vertical'DlspersTyity"

Estimated Plume Le

Spluti
orlristaritan

5. GENERAL
Modeled Area Length*?^
Modeled,
Simulation time*. /

SCO 0 ~FS IP?*? Input Instructions:
2-Methvlphehol-No Action £~\ 115 L. *1. Enter value OWS9Cfl»i..or ft

2. Calculate by'j^njSn fjrey ^j.
cells below. (W[:r^ore "<i

&
:3&, Variable* - > Dat&used direcW

~>Valu$calculat
W&+ (Don't enier^

6. SOURCE DATA
i)::'^ Vertical flarief'Source: Look at Plume

• 'Source Thickriessln SatZone*
2^~- and Input Cohcenfraf/ons & Widths

• -V> "- -*xt-y*-~-- -s' •. . •?' ••' *•
for Zones 1?2. and 3 .- '•',-

Source
Width- (ftl iConc. (md/L)"

w of Plume Looking

Concentrations at Mon
Leave Blank or Enter 'W^

-. ••(,• <• : -.-j. ^. -- v-f" • ' %CW -*' . ^ • • ' ' --*

Soluble Mass!
In Source NAPL, Soil: ̂
7. FIELD DATA FOR COMPARISON,-^Tt. • • -:l ••*'-£&*• , .
^'Concentration (T /̂L)

: I- :r. ' rt, ^IfNo• . - > • • : • - . . • • • • ;- '- v- "A«\ - ' • • t-::: >?%

bbseryejd

.'••^•ifc'-vvi; x?**-*?.Dseived Methane;
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